The mill rolls are 17° and 47” by 72”. 


Photograph by courtesy of 
High-Duty Alloys Led. 
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Below: Section through one 
of the balanced-proportion 
4-row Timken bearings. 


GOLD-ROLLING AT HIGH- DUTY ALLOYS LTD 


This single stand 4-high reversing mill was 
designed and built for High-Duty Alloys Ltd. by 
W. H. A. Robertson & Co. Ltd. and is used for cold- 


rolling high-grade light-alloy strip and sheets. 


British Timken, Duston, Northampton, Division of 











The Timken Roller Bearing Company. Timken 





bearings manufactured in England, Australia, Brazil 
’ 


Canada, France and U.S.A 





TIM 


REGISTERED TRADE-MARK 


tapered roller bearings 





FUEL TANKS 
MADE FROM RTB 
TERNE-COATED SHEETS 


RTB terne-coated sheets have excellent working properties, 
lending themselves to all fabricating processes. 

Their resistance to corrosion makes them eminently suitable 
for petrol tanks, fire-extinguishers and other similar 
containers, and for ventilation ducting, radio parts, etc. 
Further, they form an excellent basis for most 

industrial paints. 

The illustrations show the neat fuel tank 

of the Perkins outboard motor. The clean 

lines obtained by the deep-pressing are made 


possible by the quality of the RTB steel 
which is the basis of the terne-coated sheets. 


Richard Thomas & Baldwins 
(Sales) Ltd 


47 PARK STREET, LONDON, W.1I Telephone: Mayfair 8432 








FEBRUARY 1960) SHEET METAI INDUSTRIES 


\ BATCH FURNACES and 
HANDLING GEAR 


Above:—Part ef a complete mechanised 
installation for the annealing of Aluminium 
Alloy in sheet and coil form. 

Below:—A special-purpose furnace designed 
for the rapid annealing of Aluminium Alloy 
sheets and circles. 


FLASH ANNEALING _ 


design, build and 
install complete furnace 
plants with full instru- 
mentation and mechanical 
handling gear. 
Write now for publication 
number 30. 


TORD 


STORDY ENGINEERING LTD 
GOLDTHORN HILL + WOLVERHAMPTON 


Telephone: Wolverhampton 37341/2 Telegrams: “Thermal” Wolverhampton 
SM/SE 2101/2 


Editorial Contents. page $5 Classified Advertisement pages. 111 
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Versatility, that’s the answer 
Plenty of thought gone int 


their design. Covers a wide 





range of work Thats why 





thev re never idle 











Tangye Plate Bending presses are in many 


sizes and capacities but a popular feature 





is shown above. The balanced head swings 
horizontally to enable the withdrawal of 
work of the box variety. Presses for work 
up to 4 ft. wide are usually powered by a 
single ram. Additional rams are incor- 
porated in accordance with size and power 
required, 

Fabricated presses of various designs are 


also offered and all types of presses for 











plate work of any size or power will be 
The General Purpose Press is not only popular in quoted on receipt of particulars 

garages, repair shops and smaller engineering concerns 

but also invaluable in the toolrooms and development 

departments of larger mass-production factories. This 

inexpensive but versatile press is made in two capacities 

70 and 90 tons (Brit). Its usefulness increases with the 

skill and ingenuity of the setter or operator. Its open 

ends permit long bars etc. to be accommodated but 

distance between uprights is 48 ins Table is adjustable 


to any height between zero and 24 ins. max. daylight 








TANGYES LIMITED 


SMETHWICK - BIRMINGHAM - Phone SME I18I 


AREA OFFICES AT LONDON MANCHESTER ~ GLASGOW FOR EXPERT AOVICE 


AD. No. 79 
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You be the judge..... 


ad 


aw 


The two solders we tested looked 

exactly alike. Yet, when the photo- 

micrographs (below) were exam- 

ined the metal structures prove 

that these two solders were far 

from alike! 

No.1 shows the impure, irregu- 

lar distribution of constituents, 

causing a gritty solder and 
weak joints. 

No. 2 the FRY’S solder 

Here the pattern is regular 

indicating freedom from 

impurities. This results 

in smooth bonding and 


a blemish free finish. 


PHOTOMICROGRAPH 


These tests are part of our 
routine checks proving... . 


Solder PHOTOMICROGRAPH 
Structure 
matters to 


you:— 
and FRY’S 


Poor distribution of 
constituents means poot 
performance. 

FRY’S Solder shows bal- 
anced make-up and gives 
fast, effective soldering. 


FRY S Metal foundries Limited 
_ | 


Tandem Works, Merton Abbey, London, S.W.19 
Telephone: Mitcham 4023 (7 lines) 


MANCHESTER GLASGOW KIDDERMINSTER DUBLIN 
MAPIOB 
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DEEP FAT 
FRYER 























































































































































































































Stainless steel 
construction with 
integral mild 
steel pan. 
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Considerable 
economy in gas 


consumption. 
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Unsurpassed output 
and efficiency. 
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G. F. E. BARTLETT & SON LTD 


main WORKS: MAYLANDS AVENUE, HEMEL HEMPSTEAD. Telephone: BOXMOOR 4242 SBI 
LONDON SHOWROOMS: BELL STREET, LONDON, N.W.1. Telephone: PADDINGTON 8222 
BIRMINGHAM: 12 Whitmore Road. Tel.: Victoria 1615. MANCHESTER: 530 Stretford Road. Tel.: Trafford Park 0288 
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COMBINED 
HYDRAULIC 
GUILLOTINE 
AND 
PRESSBRAKE 


~w 








THE WORLD’S MOST MODERN 
SHEET METAL AND PLATE 
WORKING MACHINERY 











COMBINED 
PLATE 
AND 
SECTION 
BENDING 
ROLL 











INITIAL 
PINCH 
TYPE 


JOUN GY UYU s)he (bomnDom) | LD OD Te) 0) 


LIVINGSTONE HOUSE, BROADWAY, LONDON, S.W.1 
Telephone : TRAfalgar 4262/3 


Telegrams : Haemmerle, Sowest, London 
SWITZERLAND Cables : Haemmerle, London 
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Now even closer tolerances 
on Habershon cold-rolled strip 


New fully automatic electronically 





controlled plant in operation 


at Holmes Mills 


Now you can depend even more on the even closer than those required by 
traditional ‘quality in quantity’ of the strictest specification—all this is 
Habershon steel strip. Faster produc- made possible at Habershons by the 
tion : micro-measurements more con- recent installation of completely auto- 
sistent than ever before: tolerances matic plant. 


Progress is our greatest product 


Haber shon STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LTD., ROTHERHAM Telephone: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 
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From coilfto finished pulley 





Dob Lh ee 


TRANSFER PRESSES 











Producing sheet metal components, such as 
timing covers, brake plates, pulleys, hub caps, 
shock absorber housings, spring housings, 

valve spring caps, silencer end plates, etc. 
| 


Dd, 
(ee) r 
N ANKE LT0| 1-3 HALE GROVE GARDENS, LONDON, N.W.7 


PEARSO Telephone: Mill Hill 3232. Telex: 2-3273 
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Rigidal corrugated aluminium roofing and siding 

‘ sheets, available in standard lengths up to 35 ft, save 
or even eliminate end laps, cutting material costs 

Hardling time and 


and improving weathertightness 


labour costs are also considerabiy reduced 


saves time ) 
At the Distillers Company's Carsebridge Distillery, 
an d mM O ney 260 tons of 28 ft 9 in. long sheets of Rigidal 3” Pitch 


were used to cover over 800,000 sq. ft of roofs 
A further 40 tons of aluminium were used for flashings, 


Main contractors ventilators, etc 


Bone, Connell & Baxters Ltd For their new Scotch whisky warehouse at Glenochil, 


Carsebridge 
Redpath, Brown & Co Ltd 


Glenochil: Bone, Connell & Baxters Ltd D.C.L. have again specified Rigidal Industrial 
Trough 6T, in 42 ft lengths, for the entire roofing area 


Roofing & Siding contractors Maintenance (Edinburgh) Ltd 





The BRITISH ALUMINIUM Co Ltd 





HOUSE $s T JAMES'S SQUARE LONDON SW 1 


1P390 


NORFOLK 
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| WILKINS & MITCHELL 
STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 
POWER PRESSES 
Wit |, 2 and 4 POINT 
—~ SUSPENSION 






These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


e@ HIGH TORQUE CLUTCH 


@ DEEP-BEAM 
ALL STEEL SLIDE 


eo ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 


e@ HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 


@ BUILT-IN DRIVE 
: FOR AUTOMATION 
+ FUNCTIONS 


@ FULL-FLOW 
CIRCULATING 
LUBRICATION 
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DUCTILE BRIGHT DRAWN LTD, 


rol 
puctiLe PLANETARY MILE LTD 


MONMo, 
RE 
M, TUBEs 
777 “ On Lp. 
= Me, 


STRIP 

REX ARNOLD & © Plain, Plastic Covered, 

/ or Electro-Galvanised. 

: SHEETS. TUBES. 
BARS. 
COLD FORMED SECTIONS. 
POWER PRESSES. 
TUBULAR & GENERAL 
FABRICATIONS. 


0. LTD. 


STEELS LIMITED 
WILLENHALL, STAFFS. 








FOR THE FINEST MATERIALS AND A SPEEDY SERVICE CONSYLT DUCTILE 
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When the ‘right time’ is essential 


in process cycles 


or welding current duration 


depend on AE I electronic timers 


GENERAL PURPOSE AND PROCESS WORK—TYPE FU 21 


e fram si 


tin 


WELDING—TYPE FW19 


For 


Please write for further technical details and 

a copy of our brochure ‘Electronics in Industry’, 
Our engineers will be pleased to help you with 
your automatic timing problems. 


Associated Electrical Industries Limited 
Electronic Apparatus Division 


NEW PARKS,LEICESTER, ENGLAND 








ase 








STR HP T tooling versatility 


keeps presses working, not waiting! 


Nothing to mount on the ram, nothing to align or 
adjust — just place your Strippit setup in the press 
and start the run. 

That’s how Strippit versatility pays off. Any good 
bench man can mount these independent self- 
contained punching and notching units in any tem- 
plate pattern within press capacity. New Strippit 
setups can be kept ready for the press. virtually 
eliminating down-time. 

For flatwork, extrusions, structurals from 


the smallest gauge to 3/4" mild steel, Strippit 
gives you these extra advantages: 


e The effect of quick-change dies without die-making 
or die-spotting e Speed over drilling — plus no de- 
burring e Units re-usable over and over ¢ Readily 
removable punches and dies e Ease, accuracy of 
template mounting — pilot pin centred on punch 
e Each unit complete — permanently aligned. fully 
guided, self-stripping. 





Fer unlimited feeding of work, Strippit Type CD and JD 
(heavy-duty) Punch and Die Assemblies are readily tem 
plate-mounted to press ram and bed in any desired pattern 


Write today for al! details 


Wales Strippit Incorporated, New York, U.S.A. 
ore represented in the British isles by: - 


One of a complete line of 
Strippit vertical and horizontal 
hole punching units in capaci 
ties from the lightest material to 
%” mild steel. Wide choice of 
die heights, shut heights and 
throat depths. 


Also, 90-degree Corner Notching 
Units in 3” x 3” and 5” x 5 
sizes, plus V, Radii and many 
special shape notching units 
Capacities to 4%" in mild steel 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE - PORTLAND ROAD - HOVE - SUSSEX 
Telephone: HOVE 47753 Telegrams. Garantools, Portsiade 


LONDON - BIRMINGHAM - GLASGOW - MANCHESTER 


BRISTOL 
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In this factory it was essential that a solution be found to the 
problem of providing gas-tight, corrosion resistant seals and surface ANO THER 
treatments for considerable lengths of metal ductwork. 

Expandite RB200, a preformed Flexible Sealer, both waterproof and 
unaffected by dilute acids has proved to be ideal. Moreover, where 
airtight joints were required, RB20o grummets were used, thus JOINTING 
providing a perfect seal. 

On completion of sealing operation, Expandite METAGALYV (an 


anti-rust process applied cold, by brush) was used as primer and, 
finally, a topcoating of EXPAFLEX added — a chlorinated rubber 
coating available in many colours, resistant to corrosive atmospheres 


and providing a pleasant surface finish. 


Wherever sealing, jointing or corrosion problems occur, either ‘on site’ 
or at drawing board stage, builders, architects and civil engineers are 
recommended to consult the Expandite Technical Service Department 


for advice on these matters which is given without any obligation. 
Specialists in the manufacture and use of Joint-Fillers, Sealing and Waterproofing 


Compounds, Concrete Additives, Anti-Corrosion Treatments and Mechanical appliances. 


EXPA NDITE CHASE ROAD, LONDON, N.W.10. TELEPHONE: ELGAR 4321 (14 lines) 
Trafford Park Road, Manchester 17 


Northern Depot 
L IMITED Eire: Expandite (Ireland) Limited, Greenhills Road, Walkinstown, Dublin, 
1SSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 














eke’, 
14" 4-HIGH 
NON-REVERSING COLD MILL 
FULLY MECHANISED 


For finishing brass strips 
from hot rolled coils 
By courtesy of 


Austral Bronze Company Pty Ltd. 


Sydney N.S.W. 








Bal LOEWY ENGINEERING COMPANY LTD. 
“ BOURNEMOUTH ENGLAND 
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uce floor space, manpower and 
rotuction cosis with 
WK Transfer presses 





WE ALSO SUPPLY 

















These fully proven machines eliminate inter-stage annealing and 


MAMMUT MILLING combine, in one machine, operations normally carried out on several 


MACHINES 






single-stage presses. The exclusive IWK quick tool-changing device 








reduces change-over times to two hours 
Please submit samples or drawings for a detailed production 


proposition or request our press specialist to call. 


\ NIMBELL MACHINE 100s LIMITED 


4 SOUTH LAMBETH PLACE, LONDON, S.W. : RELIANCE 6711 





K. KLINK BROACHING 
MACHINES 
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a new form of ingot for easier, 
speedier, safer handling 


ALCAN “TRI-LOK’ ingots ALCAN (U.K.) LIMITED (specialists in 
readily separate by lift- ajuminium ingot) have introduced a new and 
ing, though when stacked belitens douse oe a , + dele the 
they interlock three ways runan a pa cx pmen 7 in ingo esign, © 

‘TRI-LOK’. This ingenious inter-locking shape 


and provide a bundle 


ready for fast handling enables ALCAN ingots to be stacked more 


by fork lift truck. compactly with greater safety and more speed 
ae i ae ' because they ‘mate’ one to another — and 
rn TS resist lateral and lengthwise displacement. 





The consequent ease of handling has already 
given measurable cest savings in loading and 
storage operations to many ALCAN customers. 
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{| Pe } 
‘ r 1 7 . 
, + For further details write to 


i A = \ 4 i 
ALCAN (U.K.) LIMITED (formerly Aluminium Union Lid.) 


LONDON: Aluminium Canada House - 30 Berkeley Square - W1 
Telephone: Mayfair 9721 - Cable: Alcanuk - London 


BIRMINGHAM: Gazette Buildings - Corporation Street 
Telephone: Central 1446 


N 3 
MANCHESTER: National House - 36 St. Ann Street ALCAN 


Telephone: Blackfriars 9772 raw/t3 
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Rarely ar 

aancing partite quite 
happily disposed. In sucha 
case indifferent 7 vigation 
isa small pi the 
convent 

of peak a? 

and escarpment @ Here 
the City of 


) }) #h ; ; 7 


closel Jitsintended pu 


MADE TO MEASURE 


Each orde 

assignment 

oncern is to t that if 
product gets the particula 
kind of steel it needs @ Steel 
in fact, made to measure 


to your ezact requirement 


9) XY> 


THE STEEL COMPANY OF WALES LIMITED 
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“STEEL SHEETS ? 


Roberts, Sparrow, of course 
The flargest distributor of 
Excess and Graded Sheets of 


The Steel Company of Wales Ltd.” 








Telephone 


wowvernaneron BID US tt 


24646 





& CO. LTD. 
ST. MARKS STREET, WOLVERHAMPTON. Grams: Attention W'ton 


4 








PLATE WORKING MACHINERY 


reasons 


gig) «= fOr 
me contacting 


SONS AND COMPANY LIMITED 


=e S 
good 
™ 4 








‘WHITEHEAD 


= 


é ‘ IN ALL THICKNESSES 


| COLD ROLLED STEEL STRIP 


> ° forall purposes up to 21 wide 
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formulated resins 


Broad acceptance of the use of plastics resins for 
tooling has resulted from the introduction of epoxy 
resins. The best results can only be obtained by 





careful formulation. 

C.V.A. JIGS, MOULDS & TOOLS LTD. 
are accredited formulators of EPIFORM resins 
appointed by Shell Chemical Co., Ltd. 


press fools 


® 
0 
> 
io 
® 
0 
on 
= 


EPIFORM resins are well suited to this tooling 
jigs % programme on account of 
checking fixtures high dimensional accuracy 


high compressive strength 
gauges 
high impact strength 


ting t late 
att good resistance to abrasion and corrosion 


foundry patterns absence of cold flow 





core boxes good adhesion to metal inserts and 


lifting bolts 


\ 


vacuum forming moulds 
Compared with metals, EPIFORM resin tools 
possess the advantages of 


reduced cost of manufacture 


drop hammer dies 


WOO 
RQ 


stretch dies 


reduced time of manufacture 






rubber bed fools 





reduced weight 
keller patterns 


WN 

SS 
MQQQ 
SQ 


WW G 


NN 
\ 


ease of manufacture 


WSS 


QA 


wiENS Sutaes ease of modification and repair 


QE 
MV 
AG 


spinning chucks lower toolroom equipment investment 


SX 


SV 


double«action draw dies 








a complete plastic tool 


Yy CVA undertake the complete manufacture of plastic 
GY, 

YY tooling, the supply of formulated materials with a 

G full technical advice service on EPIFORM 

Yyy methods and applications. 
YY 
U ins 

' Write for literature to:— 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE PORTLAND ROAD. HOVE . SUSSEX 
Telephone HOVE 47253 Telegrams Garantools Portsiade 


LONDON - BIRMINGHAM GLASGOW MANCHESTER - BRISTOL 


WAP 2845 a 
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HUMPHRIS make available the most 
comprehensive range of primary press feeds 
in Britain and offer an equally comprehen- 
sive service for investigating the potential 
advantage of automatic press feeding plus 
first rate installation and servicing facilities 


; bile 


























HUMPHRIS & SONS LTD 
TELEPHONE : POOLE 1800 





SHEE! 





METAL INDUSTRIES 


for 


OPEN 
FRONT 


and STRAIGHT 
SIDE 


PRESSES 


the spearhead of development in 


POOLE - DORSET 


TELEGRAMS : HUMPSONS 
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FEBRUARY 











the pressed metal industry 





FEBRUARY 





1960 


1Y60 
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Glossmeter in use in Test Laboratory 


Each batch of paint has to pass rigorous 
inspection in the Pinchin Johnson test 
ARE THESE HANDS HELPING YOU? rearreniyedyr> ines 
This is just a part of the 
service available to you through the 
P.J. technical representative from your nearest branch 


PINCHIN JOHNSON & COMPANY 
Head Office: 4 Carlton Gardens, London, SW! Telephone: Trafalgar 5600 


PINCHIN JOHNSON Principal Service Branches and Stock Depots 


PAINT PRODUCTS BELFAST - BIRMINGHAM - BOOTLE « BRIGHTON - BRISTOL - GLASGOW 
LEEDS - MANCHESTFR » NEWCASTLE-ON-TYNE « SOUTHAMPTON 


FEBRUARY 1960 
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Industry demands... __ Stainless 
A 
Steel 





\ 


Sdbebaten dpe aes aban mene 





“bey 





Stainless 0 Steel 


in all forms and finishes 


SHEET . STRIP . BAR . WIRE 
SECTIONS . TUBE . COMPONENTS 


PADLEY & VENABLES LTD. 


SUPREX WORKS - MIDDLEMORE LANE WEST ~- ALDRIDGE Nr WALSALL Phone: ALDRIDGE 52631 
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Simpson 


AUTOMATION DIVISION 


Solve your manufacturing problems 


Special purpose machines 
designed and built to meet 
your particular requirements 


If you wish to 
increase your 
productive 
capacity 
or reduce 


labour costs 


WE CAN HELP 


Experts 

in 

Press Shop 

Automation liustration of Jaw Type Extractor 


showing one of a wide variety of Mounting Arrangements, 


AUTOMATION DIVISION 


J. SIMPSON & SON (ENGINEERS) LTD. 


MORETON WORKS, ROUND GREEN, LUTON, BEDS. 
Telephone: LUTON 5851/2 





Se mrt ams 1340) CHUEET VAE TAI INDLEISTRIES 99 





28 


SHEET METAI INDUSTRIES FEBRUARY 1960 














SENSIBLE 
DAFETY 


Everybody understands why dangerou 





animals have to be kept behind bar 
and so instances of people being 
injured by caged wild animals are 
fortunately rare. 


Moving machinery and tools can also 


inflict serious injury, and it is no le 
important that these, too, should be 


securely guarded and fenced 


HARVEY FACILITIES AND PRODUCTS 


CLASS I WELDED PRESSURE VESSELS TO 






LLOYD'S AND A.S.M.E. CODES - HEAT TREAT- 
MENT AND RADIOGRAPHY “ROTARPREST’ 


worn’ “HARCO’ MACHINERY GUARDS 


VESSELS AND FABRICATIONS IN ALL METAI 








STEEL PLATE AND SHEET METALWORK Harco’ Machinery Guards are purpose vibration and rough treatment, and all 
HEAVY MACHINING AND FITTING made for every type of machi *‘Harco’ Guards fully conform to Factory 
PERFORATED METALS WOVEN WIRE and are j rd complete nts. The complete Harvey 
WIREWORK STEEL STORAGE EQUIPMENT protection WwW ering with service covers advice, design and install- 

efficient re strongly ation, and List No. 996 shows many 








supplied. 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 


Telephone: GREenwich 3232 (22 lines) 





ww 








— —— as eo. ¢am.6 canes, cae a oa. 
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aluminium foil 
or armour 
plate 


Left: 1,” Pressure 
Regulating Roller Leveller 














Bottom: 2} 
Pressure Regulating 


ies Roller Leveller 





rhe Head Wrightson Machine 
Company manufactures a very wide 





range of roller levellers for 
levelling from aluminium foil 

to heavy steel plates 

Further information is available 
on request and our Sales 
Enginecring Department will be 
pleased to give advice. For 
immediate service telephone 


Middlesbrough 43401 


THE HEAD WRIGHTSON MACHINE CO LTD 


COMMERCIAL STREET MIDDLESBROUGH 
LONDON JOHANNESBURG TORONTO SYDNEY and CALCUTTA 


gned for faster and 
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Gold Rolled 
Steel Strip 
for prompt 
delivery 


SIZES: 

All widths 

+” to under 4” « 0.008” to 0.064” 

4” to 15”incl. 0.008" to 0.128" 
over 15° to 20” incl. x 0.008" to 0.080” 
in coils and straight lengths. 


TEMPERS AND FINISHES: 
Unannealed— Fully hard, } Hard and 


Medium Hard. Bright only. 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 
Drawing Qualities. 


Annealed and Re-Rolled 


to intermediate tempers as specified. 


Electro Galvanized Strip 

6” to 18” « 0.008" to 0.036". 

Widths narrower than6’ can 
only be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 

Tube Strip and Cable Tape. 


GK 


(SOUTH WALES) LTD. 

GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD., 

Castle Works, Cardiff. 

Tel: Cardiff 33033. <a 


Ala \ 
Telex: 49-316. SCS) } 





gned for faster and 
cheaper stampings 


an answer to higher labour costs, 
higher material costs and increased 


competition. 
longer die life at higher speeds. 


rugged design holds vibration and 


deflection to a minimum. 


12 Tons — 300 Tons Capacities. 


CITY ROAD . DERBY 
Telephone: DERBY 45801 (4 lines) 
W.1. Telephone: Abbey 3651 
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MAN AND MACHINES 


Research and development, always keeping abreast and often 
ahead of the times, has been Robertson's policy since the 
days of their first machines designed in 1907 to help man increase 
production. For over 50 years, the high standard of design 
and quality finish of their products have kept the name 
‘Robertson’ synonymous with the high class machines demanded 
by master craftsmen in metals. Today, the finest machines 
for reducing steel, aluminium 
and other metals into sheets, 


strips, tubes and wires 
are invariably supplied 
by Robertson and 
Company of Bedford. 


Robertson mills may be supplied 
with control desks adjacent to the 
mills, or control panels on the mill 
housing itself. 


For thicknesses from: 0.25 in. (6 mm.) to under .012 in. (0.30 mm.) 
Max. Width: 53in. (1,300 mm.) Max. Speed: 1,000 ft. (300 m.) per min 
This Robertson Four-High Reversing Cold-Rolling Mill was recently 
upplied to the Societe Industrielle de 1'Aluminium, Duffel, Belgium, for 
t rolled alumi nium and light alloy strip. It is the most 


speed mill of its kind yet installed. 


W.H.A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES AND TORRINGTON METAL WORKING MACHINERY. W.T. 308 








BROMFORD 


IRON & STEEL CO. LTD. 


BROMFORD LANE, WEST BROMWICH, STAFF! 











+ 
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... Dut when you want restrainers 
Q 


in acid pickling of 
ferrous metals 











a b” 


use © 
GALVENE and STANNINES 106, 110, NS and RTA 


Supplies are readily available of these products which are 
consistent in quality and so easy to apply. I.C.I. Dyestuffs 
Division Chemical Pamphlet No. 2 gives full information. 


Copies available on request. 


<a IMPERIAL CHEMICAL INDUSTRIES LTD. LONDON, SWI 
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...OF MASSIVE 
CONSTRUCTION! 


xy 


For making sharp bends in dead straight lengths 
—and for forming sections in all metals, in any 
thickness, up to 20 ft. wide—Bronx Press 
Brakes are faster and more versatile than fold- 
ing machines and can be tooled for punching, 
shearing and notching. 

Range of sizes from 20 to 1,000 tons pressure. 
Illustrated above is a 60 ton Series 68 Press 
Brake with 2 ft. Horn Extension giving overall 
beam of 12 ft. It is in operation at EEC. Madras. 


Our Press Brake Specialist Engineers are 


SHEET METAL INDUSTRIES 


Iitustrated is 60 ton Bronx 
Press Brake (with 2 ft. Horn 
Extension giving overall 
beam of 12 ft.) at English 
Electric Co ., of India (Pte.) 
Ltd., Madras. 


PRESS BRAKES 


_. and PRESS BRAKE TOOLS 


available to discuss your production require- 
ments: do not hesitate to contact us, no matter 
how small or large your problem. 


Press Brake Tools. Whatever make of Press 
Brake you use, our FREE TOOL SERVICE is at 
your disposal. Please send for our explanatory 
leaflet. Large stocks of Tools are held for 
immediate despatch. 


There are also Bronx Plate Bending Rolls, Guillo- 
tine Shears, Sheet and Plate Levelling Machines, 
etc. Write for Catalogues. 





BRONX ENGINEERING CO. LTD., LYE, WORCS. 


Telephone: : LYE 2307 & 2308 
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The Formula D V t for the relationship 

between electrode tip diameter “D” and work thickness 
“tt” was devised by MALLORY. Welding 

engineers the world over have adopted 

it as a reliable aid to efficient operation. 

Material is as important as design— and here again 
MALLORY leadership shows itself, for the 

superior properties of Mallory 3 are universally recognised. 
In design and in material . . . the first 

name is MALLORY. 


Booklet 1200 ** Mallory Resistance Welding *’ is free on request. 


Johnson fy 


JOHNSON, MATTHEY & CO., LIMITED 
Controlling MALLORY METALLURGICAL PRODUCTS LTD. 
73-83 HATTON GARDEN, LONDON €E.C.i 
Telephone: Holborn 6989 


Vittoria Street, Birmingham, 1. Telephone: Central 8004 


75-79 Eyre Street, Sheffield, 1. Telephone: 29217 
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WE SW JWs AT 


sweet | weTAL | WORK. 


In meeting our customers’ needs we produce an amazing variety of 
items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
undertake work of all descriptions in light sheet metal up to {in., 
light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


BIRTLEY TINPLATE WORKS 


* We shall be happy to receive your enquiries 


C.W.S LTD., BIRTLEY, Go. DURHAM 
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One of Metsec’s ten thousand metal 
sections could bring economy direct 

into your production line. But if your new 
projects demand an entirely new section 
our designers will be glad to help you 

in every way. Why not sketch your 
proposed section on the grid below and 
post it to us. 


We will estimate the job and send you 
full details very quickly. 


1541 


Hl BROadwel 


MEetal Sections 


OLDBURY - BIRMINGHAM 





Telephone: 
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SCHULER © 


A, Hydraulic Presses 














| yas! 


1 | innit 


ee 














Schuler-SMG Presses provide in- 
stant, infinitely variable control of speed, 


stroke and pressure. Fully automatic 








programme control in conjunction with 





the E.S. Photo Electric Guard. Meo evelteble... 
Schuler-SMG Trimming Machines 


(i 
| I-3 HALE GROVE GARDENS, LONDON, N.W.7 
PEARSON ANKE LTD Telephone: Mill Hill 3232. Telex: 2-3273 





wee2u 
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Design success for I|.C.T 





Le 





Cellobond Polyester/Glass 


adds strength 
and style 


Potential users please note 

* BRP can put you in touch with 
specialists in Cellobond 
Polyester/Glass construction. 
On-the-spot assistance is 
available to all Cellobond users. 
The process is discussed in 
BRP Booklet No. 106. 
Please write for a copy. 


Cellobond is a reg'd trade mark 


Re-styled by Mark Schejbel, one of Britain’s leading 
industrial designers, the I.C.T punched card 

reproducer has its cover and base moulded in Cellobond 
Polyester/Glass. Result : an outstanding design—a more 
efficient machine. The Cellobond mouldings used are 
lighter, stronger... they replace space-wasting angles 
with stress-resisting curvatures...and they cost 
two-thirds less than the metal components previously used. 


Cellobond Polyester/Glass saves Time and Labour 


The new design, made possible by Cellobond 

Polyester’ Glass, simplifies assembly of the machine 
and cuts production costs. Adaptable and dependable, 
Cellobond Polyester/Glass frees designers from the 
limitations of conventional materials, enabling 
manufacturers to combine form and function elegantly, 
reliably and more profitably. 








A COMPANY IN THE 


British Resin Products utd DISTILLERS PLASTICS GROUP BRP} 








SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON W1 HYDE PARK 015i 


Dittillen Plaats Lewe Everyman 
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Clever stuff ? 








Bot at Vickers. All types of extrusions 
in brass. Fine limits, good quality, 
quick delivery. Just give us the details 







and we get on with the job. 


The sooner you get in touch with us 
the sooner we can help you. Write 
or "phone us at the planning stage 
Ask also for a copy of our leaflet 
on extruded metals 













Extrusions by VIGEERS 


Vickers-Armstrongs (Engineers) Limited 


NON-FERROUS METALS DEPARTMENT (DIVISION 2) ELSWICK WORKS NEWCASTLE UPON TYNE PHONE NEWCASTLE 3310f 





TGA ENDO 
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you eu cots win CROSLAND 


BLANK AND PIERCE DIES 


* They're up to 88°, cheaper than orthodox tools * They have super-hard steel cutting edges set in 
: : densified laminated material of high tension 
* They save up to 96%, bench time compared with strength 
hand methods for short to medium non-repetitive ’ . : 
runs * They blank and pierce in one operation 
, ; * The > clean oe 
* They’re suitable for steel, non-ferrous and non- They give ¢ » even results 
metallic materials * They’re cheap to maintain and modify 


These are-facte-Powethem yourFott! 


Write for fully descriptive literature to:— 








BREDBURY -« Nr. STOCKPORT ~- Telephone: WOODLEY 26212 














SINCE 1807 





\ 
\ 


FULLER HORSEY 


SONS @ CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 





notwpone 

















ARTHUR LEE & SONS LIMITED 
Trubrite Steel Works -Meadow Hall - Sheffield 
Telephone: Sheffield 387272 
London Office 
Stafford House, 40/43 Norfolk St., Strand, W.C.2 
Tel: Termmple Bar 7187/8 
Birmingham Office 
191 Corporation St., Birmingham 4. Tel: Central 6801/2 
STOCKHOLDERS 
J. A. HEMMING LTD., 4 Park Rd., Moseley, Birmingham 13 
Tel: South 4511 (5 lines) 

L. A. HUTTON & CO. LTD. Pound Rd., Chertsey, Surrey 
Tel: Chertsey 3451/2/3 











SHEET METAL INDUSTRIES 


FEBRUARY 1960 





HYDRAULIC 
GUILLOTINE 
SHEARS 


Our Guillotines of this design are 


proving extremely popular and 
they have many advantages over 
mechanical and other types of 
hydraulic guillotines. We ourselves 
continue to manufacture mechanical 
guillotines and can therefore recom- 
mend them when our customers’ 
needs are met more adequately by 
that type of drive. For the great 
majority of applications, however, the 
hydraulic machine is to be preferred 


These machines are available from 

to |” capacity in widths of from 
6 to 12’. 
thickness. 18” gaps are standard 


also 4° wide in 3” to j 


The main frames are of rigid all- 


welded construction, adequately 
stiffened round the gaps. The upper 
knife beam, also of welded steel, 
pivots about large anti-friction trun- 
nions, larger machines having the 
clearance to the blades adjusted at 


these trunnions 


Hydraulic equipment is of a 


specially reliable type with very 
long life and the whole of it arranged 
as a packaged unit for ease of main- 
tenance and reduction in length of 
pipe runs. A relief valve is provided 
to ensure that the machine is not 
overloaded. The control allows the 
top beam to be returned to top 
stroke at any time, so that a longer 
stroke than necessary need not be 
taken, this allowing faster produc- 
tion times 

Automatic clamping by hydraulic 
ensuring the 
The plate is 


jacks is employed, 


most accurate work 


released immediately the cutting 
stroke is completed. To assist in 
accurate and fast setting of the 
plate, our Shadow Line Cutting 
Indicator is fitted as standard equip- 
ment 

We welcome enquiries for these 
machines and should also be glad 
to send at your request a fully 


illustrated booklet giving full details 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3. 
DOUGLAS 6856 9 


58 Victoria Street, London, S.W.1 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12. 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds 2, 
LEEDS 25250 
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Now metal can have a beautiful skin 


With the development of vinyl plastic bonded to steel or aluminium, a completely 
new approach to metal finishing is now available. These new materials, Plasteel and 
Plasminium, can be formed or deep drawn as easily as the basic metal, to give a 
finished article straight from the tools. The plastic coating is obtainable in a basic range of 
attractive colours and designs but can also be supplied in effects such as tartan, 
imitation pigskin, leather and wood grains and many others. Supplied in coils from }” to 18" 


wide with metal thickness from 30 s.w.g. to 18 s.w.g. Write for samples and full details. 


WILLMOTT TAYLOR LIMITED 
Wharfdale Road, Birmingham, 11 


PLASMINIUM | Tel: Acocks Green 1186-7 


London Agent: SAMUEL MERCER & CO 


PrP L A Ss T E E L | Eldon Street, E.C.2. Tel: Bishopsgate 5651 
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( ] Ci C. 
(hheouds Onamel 
She Lifetime Yinish 


Available 


all 


Vitreous Enamel 
can you get 

the durability 

of Porcelain PLUS 
heat resistance 
of at least 450°C 
PLUS choice of 

a wide variety 

of completely 
fadeless colours 





Send your work to the leading firm of 
Vitreous Enamellers to the trade 


THE RUSTLESS IRON COMPANY LTD 
TRICO WORKS, KEIGHLEY Telephone: 3737 
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HOLDEN & HUNT 


WELDERS 


Wap 

R « Lh 
ISTANCE 
DERS 


RS DIE METAL 


ss SUPERB 





A 50 kVA Air Oper- 
ated Spo: Weiding 
Machine with single 
spot and stitch weld- 
ing operations. Four 
models are available 
from 25 to 100 kVA 
with choice of arm 
reach, time control 
and cylinder size 


H & H Produc- 

tions include 

Spot Welders, 
operated by Foot, Motor 
or Air, Aute Wire Butt : 
Welders, Flash Butt Weld- ‘| 2 

ers, Rivet H«: ‘ers, Projec- : : ; Be 

tion Welders and Chain ‘. a HEMISPHERICAL 
Making Plants. Essentially = | & ) : 3 SHAPES THAT FORM 
modern machines, designed : : : THE BODY OF THE 


for stability and simplicity me q % 
in use, avoiding unnecessary - ; = Bs fe re] oO y¥ & R 
complications. Pee a ( = 
‘ : es CONSTELLATION 
No. 2—8kVA Auto Wire oe CLEANER 
Butt Welding Machine ; ol = ARE DEEP DRAWN 


with foot clamping con “ee 
trol. Hand and Al | BY NARITE DIES 
Clamping control avail- “ oe 

able. Machines suitable : 5 
for butt welding M.S 
Copper, Brass, Alumin 





m, etc 


y ‘ ; : : seeetectatass 
. ” | x : Y pee “ 
“Ss PHOTOGRAPH BY COURTESY OF MESSRS HOOVER LTD 


N. C. ASHTON LTD. 
HOLDEN & HUNT LIMITED ST. ANDREW’S ROAD 
on eee ee pee te, ms HUDDERSFIELD 








Grams : “ Universa!,’’ Cradley Heath 
TELEPHONE HUODDERSFIELO 6265/4 
CW 4082 





Mw 105 
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SHEFFIELD 


Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 


Full range of Slitting Machines 
for .005" up to 4” thick Coils: 
6"- 48” wide and 1 cwt. to 10 tons we 


FRED CAM (ENGINEERS) LTD., s sonw sr., swerrieuo 2 


Telegrams: “‘ Camshef, Sheffield 2"’ Telephone Nos. 51824 and 52339. 
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CENTRELESS 
GRINDING 


DEEP DRAWN 
DRAWING 


You can count on 
GRIFFITHS, GILBART, LLOYD. & CO. LTD. 


EMPIRESWORKS, PARK ROAD, BIRMINGHAMHI8' 


Telephone : Northern 6221. 











BRIDGE RAILS 
/ [RON AND STEEL 
‘ MERCHANT BARS 
y HOOPS ano STRIP | 
ETC. 


ff your need is 
STEEL SHEETS 
PLATES SECTIONS 


/ Eagle Works 
/ CREETS GREEN  Jeenh 
/ WEST BROMWICH “T a pape 


(AA (10 lines ) 
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Oh 
FIRTH))BROWN 












CCW provides a notable combination of hardness 
and toughness making it an excellent shock-resisting 
tool steel for cold punching work. Amongst its many 
uses are press and forming tools, tin-can dies and 
rings, casement tools for mild steel and cold heading 
dies. 

A useful degree of red hardness at elevated 
temperatures has led to CCW being used also for 
hot heading dies, forming and piercing tools and 
purposes where short contact with hot metal 
involves only restricted rise in tool temperature. 


ee Very clear printed data on this steel is available 





Press and forming to upon request. 
Tin-can dies and rings 
Casement tools for mild stee 
Caulking and bending tools 
Cold heading dies 
Hot heading 


Forming and piercing tools 


BROWN 


ALLOY STEELMAKERS . FORGEMASTERS ° STEEL FOUNDERS : HEAVY ENGINEERS 
] 


} 


THOS FIRTH ‘ JOHN | BROWN LIMITED . SHEFFIELD ’ ENGLAND 
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Meeting your needs in STEEL SHEET 7 TINPLATE 6s BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH,/E.D.D. and 
guaranteed vitreous enamelling grades. 











ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 

brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 
synopsis of materials supplied. 

Contact our Head Office at :— 





Mecnumcai gauging and sorting tables, with battery of shears for redimensioning unit sizes 


PARK STREET - BULL RING - BIRMINGHAM, 5. 


wi LL bay Mi K i N G LTD aman ‘eaens STREET - WEST BROMWICH 


(Formerly Edmund Boughton 4 "phone WEST BROMWICH 2401 (2 lines) 
5. C. Worley, Principat LONDON OFFICE : 39 Victoria Street, $.W.1. ‘phone ABBey 6873 








“TAKE MY TIP — 
USE 
SIFBRONZE 
EQUIPMENT! ” 


| 

| 

says Will the Welder | 

| 

DEMON" BLOWPIPES:—General Duty and Cutting Models. | 
| 
| 





SIF-COLIBRI CUTTING MACHINE 
The clockwork machine which turns a hand cutter into a precision 


machine cutter. Ideal for flame cutting on site | 


SIF-COMB! PROFILE CUTTING MACHINE 








An Automatic dual-purpose machine for all kinds of cutting work 

SIFBRONZE REGULATORS 

Modern precision instruments giving constant pressure and volume 

SIFBRONZE GATSEYE GOGGLES. The most advanced type on the 

market 

If you want SUFFOLK IRON FOUNDRY (1920) Ltd., 

prs pmeh rs Suffolk JOH s THOMPSON 
. ore det o ifhrons urpment 

Sifbronze Please send leaflets detailing Sifb €¢ equipm MOTOR PRESSINGS LTD., 

equipment can Name } 

help you, fill i WOLVERHAMPTON. 

in the coupon 

right away. 
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PRESSOLINE lubricating paste for medium 
and deep drawing. 


DRAWELL No. 2 oil for medium press work 
plus easy degreasing. 


DRAWLENE for drawing steel bars—gives 
improved finish and die life. 


DRAWLEX for cold drawing of steel tubes, 
reducing stresses and chatter. 





DRAWING & PRESSING 
TO HIGH STANDARDS 







OF ACCURACY 






DRAWSOL wire drawing paste used neat for 
dry drawing or emulsified for wet lubrication 







AND FINISH 


There are paste, oil and soluble media in our wide 
; selection of lubricants for tube, wire, bar and sheet 

es — drawing and presswork in general. May we submit 
] 4 Ss 'Y ae “iad a trial quantity against your particular needs. 


FLETCHER MILLER drawing lubnicants 


FLETCHER MILLER LTD.,ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471 (S LINES) Telegrams : EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 





A Revoluy Ce, Speetog 
jn Des! 9 ain Lae Le 


, rm , & 
Peer A) §70712) was designed to provide a 


= bi Alea % 
4% he really powerful means of clamping 


ee vertically. It will safely stand a 


working load of about 3 ton 















The Super Flat Clamp (Pat. No 


















Low overall height is a feature of this Clamp 


'f 
/ 4, 
“a 
It is only -2%° high in the clamped position , 6 7 
allowing cutters and arbours to travel over the o® / 
Clamp for mulling, grinding operations, etc \) c 
be 4 


oF ~ 













3 types of spindles are available 







IT WILL PAY YOU TO CONSULT THE CLAMPING SPECIALISTS ~ 
WITH 
UNIVERSAL 


Speed Tools L4 


VEREKER HOUSE , GRESSE ST., LONDON W.1. Museum 1039/1099 IN OPEN POSITION 
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/ & 
POP rivets can solve 


your assembly problems 


The essential feature of the ““POP’’ Riveting System is 
that it requires only one side of the joint to be accessible 


to the operator. 
The rivet is tubular in form and assembled on a headed 
mandrel or steel pin. This is drawn through che rivet : 
clenching the materials together and when the coy Uh 
jointis rhe the mandrel breaks at a designed yeni 
load and position leaving the rivet head 
on the blind side fully formed. Ab- 
solute uniformity of setting is 
achieved and damage or dis- 
tortion of the structure is 
eliminated. Let our tech- 
nicians show you how 
**POP"’ Rivets can help solve 
your assembly problems. 




















The photograph above shows ‘‘POP’’ Rivets being 
used for assembling Air Ducts. 


TUCKER POPRivets 


Geo. TUCKER EYELET Co. Ltd. 











Walsall Road ° BIRMINGHAM 22B 
Telephone: BiRchfields 4811 (9 lines) Telegrams: EYELETS, BIRMINGHAM 
pod ll The trade mark “‘POP"" is registered in respect of rivet’ in the United Kingdom and many other 


countries in the name of the Geo. Tucker Eyelet Ce. Ltd 











CRIFFIN .*.: BRAND 
r ‘ 3 ‘ " 
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BLACK STEEL SHEETS 
ie a) By MEDIUM and HEAVY MILD STEEL PLATES, 
‘ y y BARS and SECTIONS 
; GALVANIZED STEEL SHEETS, Corrugated 


\ . my \ and Flat 
: Ave PS GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


* BLACK 
a 1CK WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


V. G VAI VVAY: D EXTRA LARGE FABRICATIONS 


aan Smith and McLean Ltd. 


179 WEST GEORGE ST., GLASGOW, C.2 
se: avy |) ILAI Phone: CENtral 0442 Grams: CIVILITY Glasgow 


Works: Garetcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Steel & 
Iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow. 
Kingston Galvanizing Works, Port Glasgow 
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The AP Ramge of 
20,5040, 55,76 ane 
SOO ton Prostes 








The ‘OP’ range of H.M.E. Open 
Front: Power Presses, from 20 to 100-tons capacity, 
#8 the result of seventy-years of specialised expérience. 
We will be pleased to send’a copy of the catalogue describing these presses 
on request, Our technitat fepresentatives are always available 


to discnss ‘and advise on your particular needs. 


HORDERN, MASON & EDWARDS LTD. 
BIRMINGHAM 24. ENGLAND 
Telephone ASHfield 1671 


London Office: 4, Vernon Place Southampton Row, W.C.! Telephone: HOLborn 1324 and ¢ HAncery 


Manchester Office: 2, St. John Street Deansgate,3 Telephone: BLAckfriars 5860 
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HALLDEN ROTARY TIN-PLATE SHEARS 


BUILT BY ROBERTSON 
ARE INCLUDED IN THE THREE 
ELECTROLYTIC TINNING LINES 
INSTALLED AT THE VELINDRE WORKS 
OF THE STEEL COMPANY OF WALES LTD. 
at 





Photograph by courtesy of The Steel Company of Wales Ltd. 
The illustration shows the machine in one of the Wean Tinning Lines. The three Cut-up 
Lines also include the same size machine which is capable of dealing with all tin-plate gauges 
and sheet sizes up to a rate of 428 sheets per minute. 
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can PROPANE 


CORA ee Aone Ce OF We eek 6 oe me 
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For the right answer, for the right gas 


and for the best service—ask British Oxygen Gase: 
Does your type of production call for Propane? British Only British Oxygen Gases has this breadth of ex 
Oxygen Gases will give you an unbiased answer. Be- perience and only British Oxygen Gases can offer 
cause British Oxygen supply gases for all purposes, you such a complete delivery service of industria 
they can help you from experience to choose the most gases. n cylinders, or in bulk from their nation 
efficient, most economical gas for your particular wide tanker fleet—and lend you storage tanks as well 
production needs. tf you need them 


BRITISH OXYGEN GASES LIMITED = 2 6%) company 


SPENCER HOUSE 27 ST. JAMES'S PLACE LONDON s.wi 





FEBRUARY 1960 


SHEET METAI INDUSTRIES 59 











58 SHEET METAL INDUSTRIES FEBRUARY 1960 


COWLISHAW 














WALKER 


400 TON 
PRESS 


outer casings 
for the famous range of Bratt 
Colbran gas fires at their 
Wembley works. 

This advanced and highly 
efficient design of gas fire sends 
convected warm air to every 
corner of the room in addition 
to the normal radiant heat. 























| COWLISHAW WALKER PRESSES with their 

fine craftsmanship and inbuilt dependability have 

IJ that extra frame and slide rigidity which guarantees ; 
better pressings and longer tool life. 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 117 Victoria Street, Westminster, London, S.W.1. Telephone: ViCtoria 5472 
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SHEETS 


STEEL SHEETS 











"STRIP ‘MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS | 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES| 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE : ELDON STREET 
LONDON, E.C.2 


Telephone: BISHOPSGATE Telegrams: RECONCILED 
5651 3 lines AVE. LONDON 


5976 2 lines 
Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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SHEET METAL 
WORKING 
MACHINERY 
OF EVERY DESCRIPTION 


& 
WHEELING MACHINES 
POWER & TREADLE 

GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 


€& 
Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 


KENDRICK t00., sraprorp st., BIRMINGHAM, 5 


MOTORIZED POWER GUILLOTINES 


8 ft. x in. 6 ft. x ¢ in. 
6 ft. x ¢ in. 4ft. x in. 
2ft., 3ft., 4ft., Sft. x Ain. 





8 ft. x in. 
Guillotines 


Telephone: Midland 1648 
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WORCESTER 


BENCH PRESSES 
























Art or Industry 7 






Both 
It's a copper dee for a cyclotron 
We made it. Lee & Wilkes Lid M . ‘ifi ; ° : 
We can make anything in copper Spe c l wations 


Coppersmiths 
Or smiths in any metal. Our workers (man and 

















boy Lee & Wilkes men, and their dads and 

grandads) are craftsmen, using the best of traditional CAPACITY 6 TON 3 TON 2TON 

methods combined with modern techniques and - Overall 

up-to-date machinery. Art and industry, you see’ Dimensions: 35”Hx15S"Wx25" 28°Hx12”"Wx24" 22”Hx10"Wx2i" 

We fabricate pipes, make pipelines, plate and Fixed stroke: 1”, 3," or 1” 1” or ue +k” en 44° 

sheet products, omruan® —-. We = Ram adjustment ue - a 

; i ¢ manipulate tubes, ‘ A 

Argon arc welding Pp bend colts the Open tool height: 8” 6” 4K" 

Throat 4" 34" 2" 






Bed size 12"Wx8\" Wb" T°WxS 54" 





Optional extras: Single stroking clutch mechanism. Floor stands 
Crankshaft extension for auto-feed drive. 






We will gladly advise you upon the 

suitability of Worcester Presses for 
this copper transformer cooling coil, for instance R your job upon receipt of full parti- 
We're A.L.D. and A.R.B. approved, and we | culars with, if possible, samples 
wish you could hear how proudly we say it! of the work to be done. 


Not cheap. Good work never is. But 
worth every copper. Send for our literature 


LEE & WILKES LIMITED 


patie ts ay ase JONES & ATTWOOD LTD. 


BREWER e Sraeer. BI RMINGHAM 6 
BREWERY . BIRMI . 
Phone: ASTon Cross 2005-6-7 (P.8.X.) Dept. w.3 


Grams: Kettle, Phone, Birmingham STOURBRIDGE WORCESTERSHIRE 


SPINNING, TOO! In any metal up to 7 ft 
diameter blanks. Accuracy to + .005 Telegrams: HEAT, Stourbridge Telephones Stourbridge $106-7-8 









Send for free illustrated price lists 
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More than Skin 
-Deeép 


Cruickshank-Pennsalt and Cruickshank-Iridite 
processes give that added protection in depth to 
— products. 

e extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 

Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 


processes for 
Phosphating 
Cleaning 
De-rusting 
Aluminium pre-cleaning 


CRUICKSHANK. 
iridite 


esses for 


@ Zinc 


Chromatic conversion pro: 


@ Copper and Brass 
@ Aluminium @ Cadmium 
@ Magnesium @ Silver 
Processes you can rely on, supported by 
qualified chemists and technical service 
engineers. 


R. CRUICKSHANK, LTD. 
QUEEN, 


CAMDEN ST.,BIRMINGHAM!1 
“ Pennsalt™ is a Trade Mark of the Pennsalt Chemicals Corporation, 


Phone: CENtra! 8553 (6 lines) 
Grams: Cruickshank, Birmingham 

Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, 

Lid., for use in the U.K. 

“Iridite” is a Trade Mark of the Allied Resear 

Baltimore 3, Maryland, U.S.A., licensedto R 

for use in the U_K. 


ch Corporation Inc 
Cruickshank, Ltd., 
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WILKES , 


Illustrated above is mode! B. 2004 
Soldering Stove: supplied single or double-ended 
for two or four irons 


*‘ALCOSA’ 


PRODUCTS INCLUDE:- 


ALCOSA SOLDERING EQUIPMENT Blowers, brazing 


Designed and manufactured by equipment, gas 
specialists with over 40 years’ ex- and oil burners, 
perience in heat treatment ALCOSA fans 
Soldering Equipment ensures the - 
utmost efficiency ard economy in 
Of 2ration. The ALCOSA range 
covers every soldering requirement 
and is used by the leading aircrafc, 
shipbuilding and engineering firms. ment, etc, 


A. H. WILKES & CO. "ALCOSA 


A SUBSIDIARY OF WILLIAM ALLDAY & CO. LTD Sree’ /* 
7 


furnaces, 
portable forges, 
soldering and 
tinsmith equip- 


Heed Office ALCOSA” WORKS, STOURPORT-ON-SEVERN, WORCS 
Telephone : Stourport 2311-4 Telegrams : ‘ YADALL ’, Stourport 
London Office: 158 Birchanger Rd. S$. Norwood. S.E.25. Tel.: Addiscombe 1162 ond 1295 

OIE om 
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Toney wey of thinking it’s a clear case 


for ‘ LONDON’ BRAND 


The advantages of ‘hot-dipped’ ‘London’ Brand 
tinned and leadcoated steel sheets are casily 
apparent from their amazing durability and their 
resistance to corrosion. 

Although there is a wide range in any quantity 
of stock sizes, from 72° 24” to 96” x 48° we 
can make special sizes to order. Gauges range 
from 14 to 28 in most sizes. 

Always specify ‘London’ Brand by name. 








Write today for our comprehensive Ivorine Pocket 
Data Card of sizes, gauges and sheet weights. 


Vv ONDOy, 


TINNED & LEADCOATED STEEL SHEETS 


Stocked by leading merchants 


SHIMWELL «& C° LT? 


Manufacturers since 1875 


WELLINGTON ROAD, LEYTON, E.10. LEYTONSTONE 2281/3 








NON - ABRASIVE 
SPECIAL DIE STEEL 








REE a high carbon, high chrome NON-ABRASIVE STEEL for 


sale, forming, trimming DIES, etc. It will not distort or 
shrink in hardening, and when used for stamping Thin Sheets and similar classes of 
stamping, users will be astounded at the perfection of the cutting edges after 
prolonged use. The most intricate dies can be hardened without breakage: this fact, 
combined with long and efficient life of the dies, will appeal to all tool room managers. 





Sole Makers 


WATSON, SAVILLE & CO., LTD. 
BRUCE STEEL WORKS, SHEFFIELD, 3. ‘rhore: SHErneto 202667 (7 .ex) 
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Cornercroft 
provide an SHEET METAL WORK 
unparalleled 
precision 
engineering Large structures, cabinets, desks or small components in 
service for the manufacturer all materials including stainless steel and Titanium. 
We have 125,000 square 
feet of shops producing 
sheet metal work structures METAL SPINNINGS 
and components, metal 
spinnings, assembly 
fixtures and jigs, special In all the usual materials—high dimensional accuracy 
components, press from blanks of up to 72” diameter. 
tools and pressings, plastic 
mouldings, etc. Our 
work is helping many of PRECISION MACHINING 
Britain's leading 
manufacturers — perhaps 
we can help you too” 



































Complete modern tool-room with jig-boring, Keller die- 
sinking, Gorton duplicating and other precision machines. 


Head Office and Works 


Ace Works, Coventry rove) -1 1-4 -teot-1e) as LTD 


Telephone: Coventry 40561 
Subsidiary Companies: Cornercroft 
(Plastics) Ltd. The Metal Spinnin, 


Co. Ltd. James Beresford & Son Ltd THE CORNERCROFT GROUP OF COMPANIES 


S06 








J. F. RATCLIFF (METALS) LTD - NEW SUMMER STREET ~- BIRMINGHAM 
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DON’T LET SOLDERING 
LEAD YOU A DANCE 


press 


This 24-page booklet, compiled by Aerograph- 
De-Vilbiss, the acknowledged experts on 


spray finishing, is packed with illustrations. 
“MORE FACTS’ is a representative survey 
of industries solving their finishing problems 
S 


oldering ceases to be a knotty problem with equipment selected from the wide 


Aerograph-DeVilbiss range. 
For a copy of this booklet, please complete 
the coupon below. 


the moment you use FLUXITE. Solder 
flows on easily and smoothly - and stays 
on. For over half a century FLUXITE has 


been the choice of craftsman and engineer In association with 
alike and, in this age, its reliability and CRI Ga AEROGRAPH 


speed has made FLUXITE even more in Pre-Trestment; Conveyor DEVI LBISS 


Dip Flow aa ng; 
demand than ever. tenons teenies Ste 
THE AEROGRAPH-DEVILBISS COMPANY LIMITED 
Sales Division 47 Holborn Viaduct, London E.C.! 
iT ras Telephone: CiTy 436! 


SIMPLIFIES . < Please send copies of the new Aerograph- 
ALL ue “ae DeVilbiss booklet, ‘More Facts’ 


SOLDERING 


Firm 


Address 


FLUXITE LTD. 


Bermondsey Street, London, _S.E.1 
GM &4 Telephone - HOP 2632 


For the attention of 


Position 
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There was Desoutter down at Hendon making 
pneumatic power tools and there up at 
Wolverhampton was Lang Pneumatic making the 
cylinders, valves and what-nots needed to 
control them. So it was only natural 

that the two should come together and 

provide complete power installations for 
Industry. All that was needed to join 

them up was a simple footpath. 

Nobody asked for a 72-mile 

motorway costing £21,000,000. After 

all, they only use it twice a day 

when they take the tea up! 


i 
; 
H 
{ 
: 
i 





DESOUTTER —> LANG PNEUMATIC complete power tool installations 


DESOUTTER BROS. LTD - THE HYDE _ HENDON - LONDON - N.W.9 - COLINDALE 6346. 
CRC 324 











ie 
A nother good reason for buying CINCINNATI 


Forces applied most 


CENTRELI N E EES effectively to the 


workspiece with least 
L 0 A D N G deflection stress 





Gentreline loading 


| is a feature of all 
CINCINNATI PRESS BRAKES 


Centreline Loading contains the forces directly in the 
end housings. 


Weaving of the housings and cramping of the ram 
slides, guides and main shaft bearings is eliminated. 


Centreline Loading means maximum strength per 
pound of machine. 


Cincinnati Press Brakes are widely known for their 


ability to withstand sustained heavy loading. 


This is 

Another good 

reason for buying 
Cincinnati. There are 
many. Write for 

Current Literature 

or ask for a call from our 
Technical Representative 
in your area. 
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MODULA 


Another reliable transformer for 


REPAIR and PRODUCTION WELDING 
Jen Star Features 


% NOISELESS ON LOAD 
* LOW MAINS INTAKE 


* TWO CURRENT RANGES 
30-250 AMPS. AT 50 VOLTS 
40-185 AMPS. AT 80 VOLTS 


%& MOUNTED ON WHEELS AND CASTORS 
FOR EASE OF MOVEMENT 


%& ALL WINDINGS VACUUM IMPREGNATED 

% SHORT-CIRCUIT PROOF; NO MOVABLE COILS 
we CURRENT SETTING BY REGULATOR HANDLE 
* 
* 





FINE ADJUSTMENT TO CURRENT REGULATOR PROVIDED 


DUAL VOLTAGE RANGE 50 VOLTS AND 80 VOLTS 
EASILY SELECTED ; NO CHANGING OF 
SECONDARY CONNECTIONS REQUIRED 


wk «ALL CONTACTS FULLY IMMERSED IN OIL 


formers FIO A 
Range of ACTARC Tren ee ranse e 10 A 
apart transformers High Voltage en sv 70 $00 A 
ooled Low Voltage ran sv 0% 
Air and Ove oO range 00 A 
h Voltage vy 32 
ELECTRODES eransformer High Voltage "ark 50 _ 
A wide range of Actarc electrodes is available Oui cooled —_ Low ‘ohare range 9% Y ent range. 
There are ‘ime-ferritic electrodes for welding ; nail MONTA transforme - or ely variable a“ 30.2 
medium carbon and low alloyed stee! . mild Air coo Two easily selec a? ow Voltage Ta se av # 185 n 
steel electrodes for general purpose work cTapped Choke) High Voltage range pes and other 
special rods for vertical and overhead weildin ULA (TP errauing °Y 
and for deep penetration ; electrodes for = Oui cooled moo ne lime-territic and deep pen rion to si agie 
horizontal production work ; electrodes for bie for electrodes A gh seriking YO a supplies for connec 
boiler plate non-ferrous electrodes for Suita erodes TeQuiTiMe he seandard vO 
aluminium. nickel and bronze special ee mers can be SUPP i? yencies 
A sate aoe a. voltages and freq 
or 3-phase. 5° pie for 


Special weaels o° vale 


te MANUFACTURING C0. ue 





ACTARC WORKS NITSHILI ( ASGOW, 


ne - BARRH 2293/7 


ee 





ee 


eo 
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FEBRUARY 1960 SHEET METAI INDUSTRIES 69 


2. fae fly 


—— SHEETS 
PRODUCED FROM 


COIL STOCK IW 
SIZES REQUIRED 


SERVICE é 
a 


ZINC -COATED 
SHEETS 


5 


CONTINUOUSLY 
GALVANIZED COIL 
AND SHEETS 


SHEETS 








: Telephone 
aa CHERTSEY 
2101 (10 lines) aa. 


° ) COIL SLITTING 
>_> 


UP TO 48 WIDE 
5 TONS WEIGHT 





be GRADES METALS LIMITED be 


STEEL HOUSE, HANWORTH LANE, 
CHERTSEY, SURREY 
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for the Steel Company of Wales Ltd 
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Another Walker’s 


success story 


nother Walker's OP 
ha 


METAI INDUSTRIES 


eration 


WALKER’S SEAL NEW MILL 


LION CHEVRON PACKINGS 
Entirely self-sealing, and ensure initial 
interference and immediate seal. Chosen 
for roll balance cylinders. 


WALKERSELE Exceptionally flexi- 
ble, completely without metal com- 
ponents. Chosen to seal both the old 
horizontal rolls and new vertical rolls. 
Specially designed Walkersele 58" i.d. x 
60%" o.d. was made for vertical stand 


gear box. 

A ° L-Ke » 

2 “ft The Seal of 
rc re) Supreme 
- Service 

oN AJ 

PA hy 


SHEET 


With a capacity of 60,000 tons weekly, the new 
converted Slabbing Mill of The Steel Company of 
Wales Ltd is one of the biggest in the world. 
Throughout the mammoth conversion programme, 
James Walker & Co were called in on seal design 
problems. Today, Walker’s products are relied on 
to maintain the successful sealing of this most 
modern Slabbing Mill: yet another example of how 
Walker’s packings and jointings are helping 
industry to progress. 

If you have a problem connected with sealing in any 


form, Walker's Technical Dept. will be pleased to 
advise. Write to: 


Erreiiary 


METAL INDUSTRIES 


FEBRUARY 
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Identical twins 


This die-sinking machine is producing a 
metal punch for a car door outer panel, from 
a model made of Araldite epoxy resin. A 
stylus engages with the Araldite model, and 
its movements are repeated exactly in pro- 
ducing the metal punch. 4/5 weeks are 
required for the production of this punch, 
and the Araldite model retains its dimensional 
stability, in contrast with the distortion 
and fragility associated with the use of 
wood and plaster models. The Araldite unit 
is tough, durable and does not deteriorate in 
storage. Further information on numerous 
applications of Araldite in tool making is 
contained in a recent publication “Araldite 
for Tooling” manual H.T., which will be 
sent gladly on request. 


Araldite epoxy resins are used 

for producing patterns, models, jigs and 
tools. 

for casting high grade electrical insulation. 
for impregnating, potting and sealing elec- 
trical windings and components. 

for producing glass fibre laminates. 

as fillers for sheet metal work. 

as protective coatings for metal, wood and 
ceramic surfaces. 

for bonding metals, ceramics, etc. 


Araldite 


epoxy resins 





Araldite is a registered trade name 


CIBA (A.R.L.) LIMITED, 
Duxford, Cambridge. Telephone: Sawston 2121 


AP 642 
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EV 7A | 
waive 
EY Tf | -..A COMPLETELY MODERN 


PORCELAIN ENAMEL FRIT 

Universal acceptance of this vastly 

improved water-quenched granu- 
lar frit has readily established a 


name for TITE-WITE throughout the 
industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
frit guarantees uniformity. Engi- 
neers endorse the technical excel- 
lence, workability, and beauty of 
Tite-Wite finishes for all purposes. 
















Let us show you how Tite-Wite can 
answer your problems. Contact us 
today. 


Cold 
Formed 
Sections 





J 
















Cold formed sections in mild steel, 
alloy steel, alumihium—almost any 
metal, and almost any shape, 

with extra depth up to 74” and extra 
developed width up to 24”. 
Minimum tool cost—none at all 

for standard angles, channels and 
lipped channels. 

Thickness from 26 gauge to }”. Any 
transportable length. 








IRVINE, AYRSHIRE 
Telephone: irvine 2271 


London Office: Grand Buildings, Trafalgar Sq. 
W.C.2. Telephone: Trafalgar 6651 


THE AYRSHIRE DOCKYARD CO. LTD. | “The World's Most Complete Ceramic Supplier” 


Ss geeks . 4 waa 2 ae >5* ' 





Ro ee eee ee 
THO. HOMMEL-. 


PITTSBURGH 30, PA., U.S.A. 





WEST COAST: 4747 E: 49th St Los Angeles 


oe 
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All types of press work up to 150 tons—any metal 
Deep draw work a speciality 


Also milling, drilling 
capstans and assemblies 


Corfield & Buckle Ltd 


TRAFALGAR WORKS . MERTON ABBEY . LONDON a.w.? 
Telephone: cimerty 1144 (7 lines) 





— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 












POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


SUMMERS GALVATITE’ EX STOCK. TO YOUR WIDTH. IN COILS OR LENGTHS 
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D35H Copy Spinning 
& Flow Forming Lathe 


The “‘Boko”’ D35H is now being 





extensively used in this country on 
the production of aluminium hollow- 
ware as well as other types of Copy 
Spinning and Flow Forming on 
various materials including nimonic 


and stainless steel. 


EARLY DELIVERY 


Also available in simpler forms for 


| Exclusive distributors in the United Kingdom hand and power assisted Spinning 





& e “‘Boko”’ range includes 
P'S 7, PRESS ¢ SHEAR Th oh een en 
Machinery Co Ltd Birmingham Showroom : 


172-178 VICTORIA ROAD - ACTON - LONDON W3 1075 Kingsbury Road, Birmingham 24, 
Telephone: ACOrn 6515/7 Telegrams: PRESACT LONDON TELEX Tel : Castle Bromwich 3781 
had, 




















H. ROLLET & Co. Ltd. London, Liverpool, Birmingham, Manchester | 


18 Ae) 


1 Copper, Aluminium, and Alloys since 


Pa Bn 


4 
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‘““Automation”’ conjures up visions 
of enormous plants, but to Udal 
it is aconvenient word to embrace 
the many ways we have devised 
of doing jobs efficiently and mech- 
anically, for many leading manu- 
/ facturers and also for quite small 


Py 
concerns. Udal automation stems 


¢ ge 

PRESS SHOP AUTOMATION from a long experience of press 

shop problems, so although we 
take an imaginative approach, we 
have our feet firmly on the ground 
We should be happy to discuss 
automation with you, particularly 
where press shop applications are 


concerned 


You can depend on Udal 





j. P. UDAL LTD., Safety and Production Engineers, 
interlock Works, Court Road, Birmingham 12. 


The flexibility of a “BALLARD” is acknowledged! 
it is capable of handling articles of diverse weight, shape 
and size and with its wide range of stoving times and 
controlled temperature can satisfactorily deal with 
multifarious colours simultaneously. 


A “Ballard” instalied at 
W. Red & Company 
producing stove enam- 
elled road signal lamps. 





F. j. 


BALLARD 


& co 


LTD 


TIPTON, STAFFS 
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combines all the decorative 
and durable qualities of 


today’s finest plastics with 


\ 
\ 
) 
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ee 


all the strength and 


~e 


flexibility of sheet steel. 


Stelvetite is made by 


JOHN SUMMERS & SONS LTD. 
who produce over 52,000 miles of 


sheet steel every year 


VV VV PV\VPVWPVN PVE 
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Write to us at Shotton, Chester, for fu// information. 
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Photograph by courtesy of Lancashire and 
Corby Steel Manufacturing Co. Led 


Knstrument engineering is one of the many new technologies 

helping the Metals Industries towards greater output and better product quality. 

Davy-United have recently designed a range of indicating and 
controlling instruments to assist mill operators in rolling strip faster and to 
closer gauge. Illustrated here is the first industrial system of high performance 
automatic gauge control equipment installed on a cold rolling mill, operating 
under full production conditions. 

These, and other Davy-United instruments such as a precision 
width meter for hot mills, and radiation thickness gauges both for mills 
and strip processing lines, are daily bringing nearer the eventual target 


of the automatic mill. 


DAVY AND UNITED INSTRUMENTS LIMITED, DARNALL WORKS, SHEFFIELD 9 
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Bt MEMBERS OF THE TRIPLEX SAFETY GLASS GROUP @) 


HYDRAULIC jer 


25 TON to 250 TON CAPACITY 


FOUR COLUMN AND SIDE FRAME PRESSES 
FROM 50 TO 5,000 TONS CAPACITY 


Please write for fully illustrated Brochure 


Sales and Engineering Offices Works 

CHARLES S. W. GRIGG LTD WELDALL & ASSEMBLY LTD 
65-67 HANWORTH ROAD OLD WHARF ROAD. 

HOUNSLOW, MIDDLESEX STOURBRIDGE, WORCESTERSHIRE 
Phone: HOUNSLOW 7241-42 Phone. STOURBRIDGE 4661 


_F EBRUARY | 960 








A.R.O. MACHINERY Ce LI? 


SPOT WELDING GUN SPECIALISTS Sa 


LONDON SW. 15 


TEL. RIVERSIDE 54 54 


One of the many A.R.O. F “able gun 
welders in*production on a cone: 
reinforcement assembly line 

at the works of Messrs. DAV" \: 

at Woippy (France). 
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STEEL “SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, GALVATITE, 
SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, TINNED, LEADCOATED 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS ard COPPER 


SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 
ALUMINIUM, MONEL METAL 


ZINC SHEETS 
INGOT TIN, SOLDER 


RAs 
» SMITH LID 


260 GRAY’S INN ROAD, LONDON, W.C.! 


Telephone: TERMINUS 6400 (10 lines) Telegrams: “METINGEN, KINCROSS LONDON”’ 
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BY-PASSING 


trouble and cost 


_—— =. — 





AIRSCREW BIFURCATED FANS are specially 
designed to handle hot or corrosive gases 
The split casing of these direct drive axials 
enables the gases to by-pass the motor, 
thereby protecting it from their effects and 
lengthening its life. Bifurcating also makes 
possible the simple installation of these fans 
in line of ducting, without need for curn- 


bersome and costly belt drive or extended 





spindle. 

Other advantages of isolating the motor 
compartment are easy access and the fact 
that the motor can work at near ambient 


temperature. 


: 
AILLTrSCreEew 


Please write for details to 

THE AIRSCREW COMPANY & JICWOOD LIMITED 
WEYBRIDGE SURREY TEL: WEYBRIDGE 2242/7 
impellers in cast aluminium alloys. Finish can be Manufacturers of all types of Axial Flow, 
varied to suit the particular application. Centrifugal, Aircraft and cooling Tower Fans. 


12°-27° diameter with motors for 400, 3phase, 50cycles 
supply. Larger sizes supplied to customers’ require 
ments. Casings in heavy welded mild steel, and 
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STEEL "SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, GALVATITE, 
SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, TINNED, LEADCOATED 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 
ALUMINIUM, MONEL METAL 
ZINC SHEETS 
INGOT TIN, SOLDER 





WILBRAHA Mi. 


~ SMITH LID 


260 GRAY’S INN ROAD, LONDON, W.C.! 


Telephone: TERMINUS 6400 (10 lines) Telegrams: ““METINGEN, KINCROSS LONDON” 
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You can see here why Nettlefolds-Parker- 
Kalon Screwnails make stronger fastenings. 
The hardened spiral threads cut into the 
metal and worm into the wood like a screw. 
Besides holding the metal firmly tothe wood, 
these threads prevent the Screwnail from 
backing or pulling out. No punch is needed 
to make the starting hole—the hardened 
needle point easily pierces light gauge sheet 
metal, without bending or breaking. Every 
Screwnail goes in and stays in. 


Nettlefolds-Parker-Kalon Screwnails finished as 
plain steel or cadmium-plated, are supplied in 
boxes of 1,000 in each size. They are available 
with countersunk, round, flat and large round 





= 


= * & & 
aT’ 
Steisennan// 


heads. 
For an illustrated leaflet A108 on NPK 


Hardened Screwnails, please write to: 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BOX 24, HEATH STREET, BIRMINGHAM I8. 


TELEPHONE SMETHWICK 1441. TELEX 33-239. 
s/sc.m/2602 
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TYPE SC 

WITH SEALED BALL BEARINGS 
Used for moderate loadings on shafts 

2” to 24" diameter. There are 30 bore sizes 
available in 1/16th inch steps. 


RUGGED : STREAMLINED 
SELF ALIGNING : SEALED 











TYPE E 


WITH TIMKEN ROLLER BEARINGS 
Designed for the more heavily loaded shafts in 
the range 14° to 5” diameter. Choice of 15 bore 
sizes in 4” increments is available. 


RUGGED - HIGH SPEED SUITABILITY 
POSITIVE LOCK ON SHAFT : LOW PRICE 


Le). 


J. H. FENNER & CO. LTD. HULL 


BELFAST. BIRMINGHAM. BRADFORD GRISTOL. BURNLEY. CARDIFF 
GLASGOW. HULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON 
MANCHESTER MIDDLESBROUGH NEWCASTLE NOTTINGHAM 
SHEFFIELD. STOKE 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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BARREL 
PLATING 
EQUIPMENT 


Special well-proven features are built into EFCO- 


Efco-Udylite 


Udylite fully immersed plating barrels, such as 
high current carrying electrical contacts and 
large perforated area. Specification plating is thus 
achieved at the highest output per barrel, providing 


economies in labour, floor space and maintenance. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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The B.H.P. *‘Hand"’ is designed to 
feed components of infinite shape and 
variety into press tools. 

Anaccurate and reliable feed is achieved 
because the Arm works between fixed 
stops and has a truly vertical lift for 


pickup and placing. 
A simple change of Head and Location 
is all that is required to accommodate 


different shapes. 


Double your 
output! 





PRESS FEEDER 


Production increases of up to 
400° , have been achieved. 





Fully Patented. 


B.H.P, MACHINE TOOL CO LTD ‘91 WATTVILLE ROAD - BIRMINGHAM 21 
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Close-up of 
Welding Unit 





WELDED STEEL TUBE 
PRODUCTION LINE 


complete with Flash Butt Welder, 

Pull-Through Slitter, Strip Storage 

Accumulator, Forming Mill 

Welder, Sizing Mill and Flying 
Cut Off Saw. 


Capacity :—+ in. to 22 in. diameter 
Tube. 


Speed :—40 to 120 feet per minute, 
with 50 cycle welding unit. 150 
cycle welder supply can be 


LV op eine. RY ROLLING supplied as an alternative. 
MACHINERY LTD. 


WHIT . ‘ 
EHALL ROAD: TIPTON-STAFFS MANUFACTURERS OF : 


Telephone: TIPTON 2617-2618-2619 ROLLING MILLS and AUXILIARY EQUIPMENT 
for the 
STRIP, ROD and TUBE TRADES 








Equipment designed tofP suit your requirements 
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‘“Ranmore’’ 

a high-bay 

lighting fitting 
especially designed 
for use with the new 
colour corrected 
mercury vapour 
lamps 


New FALKS Fitting offers 
siartling cost-cutting value 


** Ranmore "’ has only two basic parts, a light alloy carrier 
and a spun-aluminium reflector. The latter is made in three 


inherently-efficient sizes each with a 20° cut-off—a vital 
feature ina high-mounting fitting—and each using the same 
carrier. ‘‘ Ranmore’’ is easy to install and maintain. In 
fact only **Ranmore’’ offers such remarkable simplicity 
and efficiency .. . such startling, cost-cutting value. 


THERE'S A MODERN FALKS FITTING FOR EVERY PURPOSE 


91 FARRINGDON ROAD, LONDON, E.C. 1. 
HOLborn 7654 


INDUSTRIES 


FALKS, the long-established lighting 
specialists designers and 
facturers of all types of fictings 


EASY OVERLAMP DETACH- 
MENT OF REFLECTOR 


manu 


Lighting Engineering Services freely 
available 


We 


nvite your inquiries 


FALKS 


London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.! 


1P 116 


MAYfair 5671/2 
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SANDERSON tool steels 
NEWHALL 


Characteristics Oil hardening chromium tungsten type high grade 

alloy tool steel. Non-deforming; wide hardening 
range gives latitude in heat treatment —760°/790° C. light sections; 
790° /820° C. heavy sections. 


Applications NEWHALL is suitable for numerous applications 

in which good wear-resistance and reliability in 
hardening are desired; broaches, bushes, machine parts, lathe centres, 
chuck jaws, master form tools, plug gauges, thread gauges and precision 
tools generally; cloth cutting knives, cold taps, reamers, collets, dies, 
drawing punches, cutting hobs, paper and metal slitting cutters are 
examples. 





Forms available Black Bar annealed for maximum machinability; 
as bright turned bar, or as precision ground 


flat stock. 


PITHO brand NEWHALL Flat Stock saves 
costly machining or grinding operations. You select 
the correct size of flat stock, mark out and saw to 
the shape desired. Perfect surface; wide range of 
standard sizes from |” to 12” wide, 18” lengths, also in square sections 
and 24” lengths. Bars individually packed in envelopes. Write for details. 


Ture °F 

9372 
+-+-+4++4 
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TT 
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300 400 
TEemPeRmatruRe *C 


Tempering Curve for Newhall Die Stee/ 


SANDERSON BROTHERS AND NEWBOULD LIMITED ESTABLISHED 
Attercliffe Steelworks, P.O. Box 6, Newhall Road, Sheffield 9, England 





TRADE 


KEETON 








A MODERN MACHINE OF OUTSTANDING VALUE 


KEETON SONS & CO. LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. TELEPHONE : SHEFFIELD 42961-2-3-4 
A MEMBER OF THE FIRTH CLEVELAND GROUP eC) 


CRC 1OKM 





SHEET METAI INDUSTRIES FEBRUARY 1960 





























hyweight 
Saffire 


has many 


advantages 


* Light to handle 

* Beautifuily balanced 
x* Designed by experts 
x* Precision made 

x Greater flame stability 


x* Surer resistance to backfire 


BRITISH OXYGEN GASES LIMITED 


industrial Division, Spencer House, 
27, St. James's Place, London, S.W.1 


KO 
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confidence 
in 
Brymill 


Inspired by the knowledge that the Coiled Steel 
Strip ordered from Brymill is scientifically tested to 
ensure the correct properties for your particular 
needs. This also applies to the comprehensive 
stocks of Bar and Strip in all sizes and specifications 
held by Brymill. Delivery is good, too! 


BRITISH ROLLING MILLS LTD. 
SRYMILL STEEL WORKS TIFTON STAFFS 
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Don’t “‘SCRABBLE"’ around for your steel stocks—go in for 
CASHMORISATION and make sure that you are getting the 
best available STEEL from STOCK SERVICE 


@ comprehensive stocks 

@ quick deliveries 

@ rapid contact through TELEX 
CASHMORISATION is AUTOMATION in STEEL from STOCK 


Accredited Steel 
Sheet Company 
Stockholders of Wales 
of the " : Limited 


JOHN CASHMORE LIMITED 


GREAT BRIDGE NEWPORT 
TIPTON + STAFFS. MON. 
Telephone: TiPton 2181/7 Telex: 33169 Telephone: 66941 /6 Telex: 49248 


FEBRUARY 1960 


** SCRABBLE "' is a Registered Trade Mark 
and appears by permission of 
|. W. Spear & Sons Ltd., Enfield, Middiesex 


SHEETS 
ANGLES 
BARS 
PLATES 
JOISTS 
STRIP 


BRIGHT 
DRAWN 
BARS 


STAINLESS 
BARS 
AND SHEETS 


SM /JCS047 





FEBRUARY 1960 


SHEET METAL INDUSTRIES 


inl (2 [2 NAAN the new design concept- 


and secutit Y 


A new range of multi-slide automatic 
wire and strip forming machines 


In this new range of Multiform automatics 
new high standards of design have been 
achieved leading to ease of operation and 
servicing, and faster operation 


They embody an entirely new system of 
guarding which ensures full visibility of the 
working mechanisms at all tumes, quiet opera- 
tion, the exclusion of dust and dirt, and 
complete operator protection 


When working adjustments are required, or 
when setting up, complete all round acces- 
sibility is assured to all working parts. 


A fully illustrated catalogue describing the 
technical features of this new range is available 
We will gladly send you a copy on request 


STAND 100 National Hall £% 
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The Heenan Multi-Form Manual 
is the only authorative work 


dealing fully with all aspects Model 

Maximum width of strip material 

Maximum blank length 

Maximum wire diameter i 
Maximum wire feed 10 
Stroke front slide K ii 
Stroke back slide . 2 1} 
Stroke side slides 2 
Press load 20 7 

Output per minute 40-100 50-150 100-320 


of wire and strip forming 


your 


Details of larger machines available on request 


HEENAN & FROUDE LIMITED 


WORCESTER ENGLAND 
WORLD AGENTS 
wicK M A N LiMti TE D 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone Coventry 432) 





arts. overr 
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W40 8 ft. « 14g. Bending 
Brake in use. 


FOR VARIED FOLDING 


WITHOUT HEAVY DIE COSTS 
USE THE 


CHICAGO 
Sample of work produced. Photographs by BENDING BRAKE 


kird permission of Messrs. Venduct Ltd., a 
with BOX and PAN fingers. 


Leicester. 
@ Tight bends and straight edges are assured by the construction 
of the machines. 


@ Divided fingers for box and pan work enable a variety of other 
work to be done. including radius bends, trunking and bend and 


press folding. 


@ Supplied for hand operation or with a power drive which greatly 
increases the output of the machine. 


@ Made for maximum capacity of 14g. in 4 ft., 6 ft. and 8 ft. lengths. 
Other models are 2 ft. & 3 ft. x 16g. and 6 ft. & 8ft. x 4 in. 


Send for illustrated circular. 


QE oe crnrescar, woncasree 


et A AOE ee 1 2 dn oe TELEGRAMS UNRIVALLED MANCHESTER 
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MILL DRIVES for DORMAN LONG 


The electrical drives for the Lackenby Merchant Rod and Strip Mill of 
Dorman Long Steel Limited, Middlesbrough, were designed and installed 
by ‘ENGLISH ELECTRIC’. 

The mill having its own laying reels, cooling bed and strip reels is the 
most comprehensive of its type in Britain. 

It is powered by drives totalling 9,200 h.p., R.M.S. fed from grid 
controlled, sealed steel tank, mercury arc rectifier equipments, with on-load 
tap-changers. 

‘ENGLISH ELECTRIC’ also supplied drives totalling 2,600 h.p. for the 
billet mill and the 8,000 h.p., 432 metre-tons, 40 80 r.p.m. twin-drive for 
the blooming mill. 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company Limitep, MARCONI House, STRAND, LONDON, W.C.2 
Metal Industries Division, Stafford 


WORKS: STAFFORD ® PRESTON ° RUGBY BRADFORD . LIVERPOOL ° ACCRINGTON 


MT.5S3A 
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KESTNER THE CHEMICAL ENGINEERS WITH THE SPECIALIST 


EXPERIENCE IN THE DESIGN, MANUFACTURE AND SUPPLY OF 


ACID RECOVERY PLANT: Con- 
COMPLETE PICKLING AND tinuous processes for Acid Recovery, from 
ALLIED ACID TREATMENT High Speed Steel Strip Lines using Sul- 
PLANT: Continuous strip, plate, sheet phuric and Hydrochloric Acids. Batch 
wire, forgings, castings, bar, rods, etc processes for steel pickling plant using 
ferrous and non-ferrous Sulphuric and Hydrochloric 


Acids 
Continuous processes for Copper 
Acid recovery from Copper and brass 
pickling installations using Sulphuric 
Acid 








EFFLUENT TREATMENT: Fume 
extraction systems, extraction fans and 
chimneys, ducting. fume scrubbing, | 
mist elimination, gas washing for all ACID HANDLING: Bulk storage 
acidic vapours and gases. Continuous | and handling plant for concentrated 
and Batch Neutralising plants for Hydrochloric, Nitric, Hydrofluoric 
spent pickle and 


> > ; 
acidic wash water Phosphoric and Sulphuric Acids 
wastes 








All plants are designed and engineered in a wide range of acid resisting 
materials to suit corrosive liquor conditions. For further details please write 
KESTNER EVAPORATOR & ENGINEERING CO. 


LIMITED 
5 GROSVENOR GARDENS, LONDON, SW1 
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without removing guide pillars 


AATRI IX) 





COVENTRY GAUGE 
TOOL COMPANY LTD 


SURFACE GRINDER 


various sizes available 
for early delivery 


Developed to grind dies without removing steel 

sections and guide pillars. 20 inch diameter wheel 

and extra wide table accommodates all general 

die work. Feed combinations ensure a fine finish 

and lengthen die life. Send for full details. 
SOLE AGENTS 


for further particulars write or telephone TODAY 


RO C KW E F WELSH HARP, EDGWARE RD., LONDON, N.W.2. 


Vi oa ee LTD 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2622 
Thompson $ 
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There are now 
over 600 Spire 
Speed Fastenings! 


Most people use Simmonds 

Spire Speed Fastenings, but the 

range is growing so fast that you can’t be 
expected to keep track of the latest additions. 
We probably have the answer to your present 
assembly problem. Send us particulars of any 
fastening difficulties you are up against or let 
one of our fastening specialists come along and 
liscuss your problems on the spot. 


@ 
im CG pire 
| ri Wl 

Enquiries to: SIMMONDS 


\ ,) Tea AEROCESSORIES LTD., 
SPIRE SPEED NUT DIVISION, 


BYRON HOUSE, 
7/9, ST. JAMES’ ST., 


LONDON, S.W.1. 
 ] Tel: WHitehall 5772. © 
4 4 
~ » 


“ 
Head Office & Wor 1 
ee 


TREFOREST, PONTYPRIDD IRGAN 
Branches: Birmingham, Manchester “A tock! 


| 
hg 


Copenhagen, Ballarat, Sydney, Johannesburg, } n, = A MEMBER OF 
Mulan and New York THE FIRTH CLEVELAND GROUP 
CRC 5I§ 
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Mihi: Mtb 


MULTI-SLI 


to produce Sudtwcade Slampunge 


a O 


automatically and cheaply! 


Most stampings, from simple brackets to intricate 
parts, which previously required operations on several 
presses, each with its own operator, can now be 
produced automatically with great accuracy, at 
high speed, on ONE British-Built U.S. Multi-Slide 
Machine. If you use a number of presses to produce 
stampings or if you use progression tools for parts 
made from coiled material up to 34° 
reasons why we are almost certain to be able to send 


wide, here are 


you a most interesting proposal. 
1. The extreme accuracy of the feed employed and the 
fact that bending tools can be adjusted independently 


ROCKWELL | 


MACH 


makes it much easier to obtain a high quality part. 
2. Sturdy construction of machine and its attach- 
ments as well as instantaneous braking through 
monitoring devices, increase tool life and reduce risk 
of tool breakages. 

3. Material is saved because no extra material width 
is usually required either for piloting or side-cropping. 
The developed blank is in continuous strip, not held 
in a material webbing which becomes scrap. Material 
savings up to 25 per cent. are possible. In some cases 
production can be doubled by making two com- 


ponents from one strip. 


For further particulars write or telephone TODAY 


IS WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 00355 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - 
uss 
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UNIVERSAL 
PUNCHING 
SHEARING 
GROPPING & 
NOTCHING 


MAGHINES 


MODEL ‘“‘STANDARD”’ 


Built in five sizes with shearing capacities from j in. to 1 in. 

The five operations are contained in one compact and sturdy power driven 
unit with separate working positions for punching, shearing, angle and section 
cropping, bar cropping, and notching. 

Alternative models, without punching motion and single purpose punching 


machine. 


OTHER MACHINES IN THE FICEP RANGE 


Hand lever operated combina- Portable Bar Shears, Model Alligator Shears, Model CCL, 
tion shears, Model 558K, per- BETON, in 4 sizes, for steel in four sizes (400, 600, 750, 
forming ali the functions of a and M.S. Rounds, and M.S. 1,000) with crushing jaws, on 
power operated machine. Squares and Flats. last three sizes. 


SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - PHONE:- 26311 (22 LINES) 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 











Cc 
~~ 


% 


CODING 


““GODINS *’ Formed Sections 
: are produced in 
» STEEL-COATED STEEL: STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. a 
and further processed for various articles to your own | 
specifications. 
» Sections formed from strip up to 16” wide x 8 s.w.g. 
m to 30 s.w.g. thick, either in straight lengths ors 9 





». fabricated to buyers’ requirements, 9) 


CTIONS LTD. NEWPORT. MON. | 


r ~ ¢ 4 
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UNIVERSAL | (C3) 
PUNCHING ‘eo 
SHEARING 

CROPPING & 


NOTCHING 


MODEL ‘‘STANDARD”’ 


MACHINES 


Built in five sizes with shearing capacities from § in. to 1 in. 

The five operations are contained in one compact and sturdy power driven 
unit with separate working positions for punching, shearing, angle and section 
cropping, bar cropping, and notching. 

Alternative models, without punching motion and single purpose punching 
machine. 


OTHER MACHINES IN THE FICEP RANGE 


Hand lever operated combina- Portable Bar Shears, Model Alligator Shears, Model CCL, 
tion shears, Model 558K, per- BETON, in 4 sizes, for steel in four sizes (400, 600, 750, 
forming all the functions of a and M.S. Rounds, and M.S. 1,000) with crushing jaws, on 
power operated machine. Squares and Flats. last three sizes. 


SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - PHONE:- 26311 (22 LINES) 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 














“*GODINS "’ Formed Sections 
are produced in 
STEEL- COATED STEEL: STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc 
and further processed for various articles to your own 
specifications. 
Sections formed from strip up to 16” wide x 8 s.w.g, 
to 30 s.w.g. thick,either in straight lengths or 
_ fabricated to buyers’ requirements. “ 





"THE ROLLERS OF STEEL SECTIONS LTD., NEWPORT, MON. 


TELEPHONE.-NEWPORT 6540! (PB.X,) TELEGRAMS GODINS,NEWPORT 
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THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


~~ 
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Heavy Duty 
Gonveyors ... 


. installed at I.C.I., Metals Division, 
Birmingham, for handling coils of brass 
and copper to and from the mills 
supplied by Davy United Engineering 
Co. Ltd. But whatever the need— 
materials conveying . . . package convey- 
ing .. . process conveying . . . Mechanical 
Handling begins with Bagshawe 


Bagshawe 


and company limited 


| Branch Offices: 
DUNSTABLE WORKS | London Tel: Ewell 2224 Sheffield Tel: Sheffield 70654 
DUNSTABLE BEDFORDSHIRE Glasgow Tel: Langside 3977 Cheltenham Tel: Coombe HM! 329 
Manchester Tel: Sale 2147 Peterborough Tel: Peterborough 4324 
Tel: Dunstable 300-1-2 Grams: Bagshawe, Dunstable Birmingham Tel: Marston Green 2751 Warlord Tel: Watford 28458 
Harrogate Tel: Ripley (Yorks) 431 

















RTB Stainless Steel Sheets 


manufactured at Panteg Works, Griffithstown, 


Pontypool, are extensively used in many 


and various branches of industry 


RICHARD THOMAS 
& BALDWINS LTD 


47 PARK STREET, LONDON, W.1 Telephone Mayfair 8432 
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CONTENTS 


Institute of Sheet Metal Engineering 
Report of recent events and details of forthcoming 
activities. 


Applications of Plastic-Coated Steel 
Sheet and Strip 
W. N. Jenkins, B.Sc., A.M.LE.E. 


Organic Coatings for Sheet and Strip 
Metals 
E. E. V. Sharpe 


The Production and Application of 
Pre-Painted Sheet and Strip 


I. R. Banks 

The above three papers were presented at the 
annual conference of the Institute of Sheet Metal 
Engineering, held in London on November 11 and 
12, 1959. The papers were discussed simul- 
taneously and a report of this discussion is included 


Tooling the Press Brake for Refrig- 
erator Cabinets 


M. Anderson 

A report of equipment and practice in the use of 
press brakes for limited-quantity production of 
refrigerator cabinets. Typical tooling set-ups are 
also described by the author who is the chief 
application engineer of the Cincinnati Shaper Co 
Ltd 


The Pre-Stressed Mill Housing 
C. W. Starling, B.Eng., A.M.I.Mech.E. 


The author concludes that the real value of pre- 
stressing a housing lies in the elimination of the 


‘ toe”’ of the Modulus curve and in the value of 
Young’s Modulus for the bolt, which is higher than 
that for the cast housing 


The Technique of Hardness Testing 
and Its Use as a Test in the Production 
of Copper and Copper Alloys in the 
Form of Sheet and Strip (Concluded 


V. L. James, A.I.M., C.G.1A. 


Testing of cold-worked strip; relation of hardness 
to mechanical properties and grain-size; effect of 
grain-size; testing of thin materials; hardness 
testing of material with directional properties; 
hardness testing at elevated temperatures. Also 
included is a summary of the researches of E 
Meyer 


A Survey of General and Specialized 
Machine Tools for Press-tool Pro- 
duction (Continued 


J. A. Waller 


The author continues his review of surface grinders 


Sheet Metal Data Sheet facing page 144 
2—Bending or Forming Sheet Metal 


The second in the series of data sheets specially 
compiled for ‘* Sheet Metal Industries” by 7. W 
Langton, M.B.E., B.Sc. (Lond.), M.1.Mech.E 


Letter to the Editor 


Some comments on eccentric press design and 
safety. 


Sheet Metal News 149 to 156 
New Plant and Equipment 157, 158, 160 


Classified Advertisements 111 index to Advertisers 116 
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Photo finish for 





the “Beaufort” trailer 


One look at the superb ** Beaufort”’ horse trailer 

shows the stylish finish obtained by using Birmabright 
aluminium alloy sheet for its construction. On the road 
it provides a light, strong, safe and economical means 
of transportation, and it will need little or no 
maintenance throughout its long career. It’s a 


thoroughbred in the true sense of the word. 





Photograph by courtesy 
of Rice Trailers Lid 





Corrosion-resisting aluminium allo) 
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150 YEARS OF CANNING 


N January, 1810, 150 years ago, Nicolas 
Appert, a French cook, published a book in 
which he disclosed a method of preserving food 
by the action of heat alone. Appert used glass 
bottles to contain the food, but in August, 1810, 
a British Patent was taken out by a certain Peter 


Durand, described as a merchant of Hoxton 
Square, in Shoreditch, London, in which the 
use of vessels of various materials including 
tinplate were specified as being suitable for the 


process. Durand sold his patent rights to 
Bryan Donkin who had a factory in Bermondsey, 
London, at which a short time later the first 
real production commenced of foods in sealed 
cans. 

Thus, as has happened with many other 
major developments, it was an Englishman who 
took out the first patent for the use of tinplate 
containers and an English firm which began the 
first commercial production. Much of the 
output of Donkin’s factory was bought by the 
British Navy, and a tin of meat supplied in 1823 
and opened recently has given adequate proof, 
if any were needed now, of the value of the 
process. 

From these small beginnings has developed an 
immense industry, which, it is no surprise to 
learn, is celebrating its first 150 years with a 
“ Canned Foods Year for 1960.”” Inaugurated 
recently by the Minister of Agriculture, Fisheries 
and Food, at a special exhibition in London, the 
celebrations will include displays and other 
activities, in all parts of the country, which will 


CuUceT MWMETAT 


emphasize the modern techniques of an industry 
which uses automation and mechanization 
probably to a greater extent than any other. 

But hand in hand with the development of 
canning itself has been the development and 
production of the materials from which the cans 
are made and the fabrication of the cans them- 
selves. Although aluminium is being increas- 
ingly used for packaging, tinplate still holds, 
and is likely to continue to hold, pride of place 
as the basic material for can-making, and 
progress in the production of tinplate is a story 
in itself as we have shown in many past issues 
of this Journal. And the demand for tinplate 
continues to increase, consumption of steel in 
the U.K. for this purpose at the present time 
being about 300,000 tons per year. This 
continued demand has been further highlighted 
by the fact that two new electrolytic tinplate 
lines are already being built for installation in 
South Wales and will operate at higher speeds 
than existing plant, showing that the steel 
industry, as always, is aware of future needs and 
has planned accordingly. 

The history of the development of canned 
foods shows once again the debt that we owe to 
the steel industry for many improvements to 
our standard of living. There is no doubt that 
without the happy alliance of steel and tin, 
canning as it is known to-day would probably 
be non-existent. If only for this facet of the 
steel industry’s activities mankind should be 
grateful. 
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INSTITUTE OF SHEET 
METAL ENGINEERING 


Recent Branch Meetings 

Two very successful Branch meetings have 

been held in recent weeks. The South-West 
Branch met on December | to hear Mr. P. G. 
Pentz (Leicester Lovell Ltd.) speak on “ Plastic 
Tooling.” In spite of dense fog on that night the 
meeting was attended by over 150 members and 
visitors and the highly informative paper was very 
thoroughly discussed. 

On January 13 some 250 members of the Midland 
Branch assembled at a Discussion Forum on 
“Presses and Press Shop Equipment” where a 
panel of five experts in various aspects of the 
subject discussed questions submitted to them, 
both in advance of the meeting and from the 
meeting itself. Here, too, the discussion was 
particularly lively and demonstrated yet again the 
considerable interest that exists in sheet-metal- 
working subjects. 


I.D.D.R.G. Meeting in Paris 

As previously announced a colloquium on sheet- 

metal-forming with special emphasis on methods 
of testing, organized jointly by the Société Frangaise 
de Meétallurgie and the International Deep Drawing 
Research Group, will be held in Paris from 
May 23 to 27, 1960, inclusive. The first three 
days of this meeting will be devoted to open 


On Wednesday, January 13, the Midland Branch of the Institute held a discussion forum on 


Equipment” at the College of Technology, Gosta Green, Birmingham. 
by the 250 members and visitors present. 
Mr. A. 


Elkington, I.S.M.E. Midland Branch 


Chairman (Peter Brasshouse Ltd.); 


Recent and 
Forthcoming Activities 


sessions at which papers will be presented and 
discussed on Theoretical Studies of Sheet Metal 
Forming, Methods of Sheet Metal Testing, and 
New Techniques of Sheet Metal Forming. The 
final day will be taken up with closed meetings 
between delegates of member bodies of the 
I.D.D.R.G. at which the programme of investiga- 
tional work for the ensuing year will be drafted. 

It is anticipated that, in addition to the official 
British delegation to the I.D.D.R.G. meeting, a 
number of other members of the British Deep 
Drawing Research Group will wish to attend the 
open sessions. Details of the meeting will be 
circulated to all members of the Group, and to 
any others who signify their interest, as soon as 
these are available. 

Requests for further information from interested 
persons in the U.K. can be made to the Hon. 
Secretary of the Institute of Sheet Metal Engineer- 
ing, John Adam House, John Adam Street, Adelphi, 
London, W.C.2. Those in other countries should 
communicate with either member of the joint 
organizing Secretariat as follows:— 

S.F.M.: M. M. Dupont, sécrétaire-général de la 
Société Francaise de Métallurgie, 25, rue de Clichy, 
Paris, 9°”*. 

I.D.D.R.G.: Dr. §S. Garber, BISRA Labora- 
tories, Hoyle Street, Sheffield, 3, Yorks (England 


** Presses and Press Shop 
An expert panel answered questions put to them 


The photograph below shows the members of the panel; they are (left to right): 
Vallance (Hordern, Mason and Edwards Ltd.); Mr. G. B. Crosthwaite (Bronx Engineering Co. Ltd.); Mr. T. 


Mr. F. Evans (Press Equipment Ltd.); 


Mr. K. H. Moore (7. P. Udal Ltd.); and Mr. F. A. Battey (Head Wrightson Machine Co. Ltd.) 
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Applications of 


PLASTIC-COATED STEEL 
SHEET and STRIP 


By W. N. JENKINS, B.Sc., A.M.LE.E.* 


(A paper presented at the Annual Conference of the Institute of Sheet Metal Engineering, 
London, November 11 and 12, 1959.) 


Introduction 

BOUT 3 million tons of cold-rolled steel sheet 

and strip under 3 mm. thick are produced in 
Great Britain every year, and about 1.3 million 
tons of this is given a protective coating such as 
tin or zinc at the steelworks. The rest is destined 
to be protected with paint, enamel, or cellulose 
in the thousands of paint shops up and down the 
country. The techniques of painting are far removed 
from the skills of sheet-metal fabrication, and for 
small fabricators particularly, painting is an un- 
welcome but necessary part of the job. 

It has been shown in recent years that it is 
practical to cover one or both sides of steel sheet 
or strip with a layer of plastic material before 
leaving the steelworks, so as to make available to 
users a product with the strength of steel, and a 
ready-made finish which is superior to paint. The 
principle of applying the coating en masse in a 
steelworks is a good one, since the cost of running 
an efficient centralized high output unit must be 
far less than the total cost of running a large number 
of small painting or P.V.C. coating units. After all, 
no one would doubt the convenience and wisdom 
of coating with tin or zinc continuously in a steel- 
works. 

A strong stimulus to the development of plastic- 
coated steel has been given by the need of the steel 
industry to compete with material such as alu- 
minium and plastics which need little or no treat- 
ment to give a decorative and corrosion-resistant 
product. 

The foregoing would suggest that an immediate 
revolution should occur, in which large plastic- 
coating plants would spring up, and users would 
welcome the new material as having a clear advan- 
tage over others. The truth of the matter, however, 
is that although the basic arguments are sound, 
several factors combine to make the development 
an important but a slow change. Some maintain 
that the trend is toward a stable market for a high 
quality and relatively expensive product, and others 
think that a much larger field could be opened up 





* British Iron and Steel Research Association. 


with plastic-coated steel providing an economic 
alternative to steel painted after fabrication. To 
form an opinion on the present position and the 
probable trends over the next few years, it is 
necessary to examine a little more closely the plastic- 
coated products which are at present available, 
or likely to become available in the future, and the 
uses to which the new materials can be put. 


Currently Available Plastic-Coated Steel 

The first British plastic-coated steel product 
to appear on the market in this country was devel- 
oped by John Summers and Sons Ltd. under the 
trade name of “ Stelvetite”’('). This is a laminate 
made from steel sheet of thickness in the range 
0.020 to 0.064 in. with calendered P.V.C. 0.014 in. 
thick. P.V.C. of different thicknesses can be 
supplied to special order. The uncoated side is 
usually protected by electro-deposited zinc. 

Quite independently, B.IL.S.R.A. evolved a 
similar product called “ Plasteel”(*) which has 
now been developed commercially for wide zinc- 
coated strip (Speltafast) and uncoated strip by 
Richard Thomas and Baldwins Ltd., under the trade 
name of “ aRTbrite,” and by Wilmott Taylor Ltd. 
for narrow strip (18 in. maximum) in the thickness 
range 0.012 to 0.048 in. 

Other manufacturers include the Phenix Cor- 
poration, Belgium, who produce material under 
the trade name of “ Skinplate,” and Huntley, 
Bourne and Stevens Ltd. who produce plastic- 
coated tinplate under the name of “‘ Lamiplate.” 

The properties common to these materials are 
as follows:— 

(a) Excellent adhesion, making possible deep 
drawing operations. 

(6) Warmth of colour and feel. 

(c) Attractive various embosses. 

(d) Scratch and abrasion resistance. 

(e) Chemical and heat resistance. 

(f) Easily washed surface. 

The present cost of plastic-coated steel is gener- 
ally widely considered to be in excess of the cost of 
steel painted after fabrication and the tendency 
has been for manufacturers of laminate to 
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concentrate on developing ap- 
plications where quality rather 
than cost is the primary con- 
sideration. However, there is 
some doubt whether the con- 
clusion that P.V.C.-coated steel 
is more expensive than painted 
steel, is always valid. Very often 
painting costs are computed 
without including overheads of 
installing and maintaining paint 
shops, since these, in most cases 
already exist, and would need 
to be kept going even after the 
introduction of plastic-coated 
steel for some uses. When a new 
plant is being set up, with a 
choice of using plastic-coated 
steel or using bare steel and in- 
vesting in a paint shop, a cost 
comparison might well favour the laminate. 
Nevertheless, the present cost of P.V.C.-coated 
steel is such that several large tonnage markets are 
not being captured. 

Even then, cost is not the only factor, since in a 
number of applications, some fabrication difficulties 
are met, and sometimes completely new designs 
must be evolved to suit the new material. How- 
ever, several potential users have declared that 
given a price incentive, they could overcome the 
other difficulties. There is, of course, the alter- 
native point of view held by some, that once users 
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Fig. 1] (left).—-Office partitions made 
from ‘* Stelvetite” 


Fig. 2 (below).—Lift doors made from 
** Plasteel ”’ 
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evolve new designs and are able to use the material, 
the consequent rise in demand and production 
would naturally result in a decrease in production 
costs and selling price. It is true that larger orders 
would enable laminators to lower production costs, 
especially when the orders are for large amounts 
of material to the same specification. 

The future development of plastic-coated steel 
can thus be seen to depend on the evolution of 
new designs to suit the material and in some cases 
new fabrication techniques, and on the reduction 
of cost of laminate. Technical advances in 
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production of plastic- 
coated steel would help 

in the latter. 


The Fabrication and 
Uses of Plastic- 
Coated Steel 

Plastic-coated steel 
can be applied most 
readily when fabrication 
3 ~~ 3a by ; r | : consists only of folding 
cieuiecommad aaa gil , } : ! , ‘ and roller forming oP 

panels . - erations, and when no 

oa welding is required. 

A very successful ap- 
plication is to the in- 
ternal partitions of 
buildings. Recently, two 
floors of offices in a 
large department store 
in London have been 
fitted out with “ Stelve- 
tite” partitions. Fig. | 
shows a general aspect 
of one of the corridors. 
Several attractive col- 
ours and textures of 

plastic have been used, and the general effect is very 
pleasing. The cold atmosphere, so often apparent 
with steel partitioned offices, is not in evidence, 
and sound is adequately deadened in the corridors. 
Other advantages, such as the ease of cleaning and 
freedom from abrasive damage, will become more 
evident as time goes by. The fabricators were 
pleased at the ease with which their folding and 
roller-forming techniques could be adapted to 
the composite material. 

There are similar uses for plastic-coated steel 
in doors and panels for lifts, and in Fig. 2 is shown 
an example of the use of “ Plasteel” in this field. 
Another interesting application in buildings is 
for skirting panels. These can be roller formed 
preferably from coil) and given recesses at the 
rear for cables and pipes. 

The warmth to the touch and superior finish 
suggest an extention of usage to office furniture 
and the possibilities in this field have not yet been 
fully realized. Manufacturers are attracted by the 
superior finish for filing cabinets, desks, etc., but 
point out that this is a highly competitive market 
and it is difficult to justify the extra cost. One 
manufacturer has been considering applying a 
plastisol after fabrication in order to reduce costs. 
Embossed plastic-coated steel is a good alternative 
to lino (which is expensive to apply) as a desk top. 
A plastisol applied after fabrication would not be 
suitable, and this application might be a good 
opening for film laminate in the quantity production 
of office furniture. 
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Steel clothes lockers, of the sort found in fac- 
tories, and sports pavilions, would provide a large 
outlet for plastic-coated steel, and no problems 
of fabrication would arise since nuts and bolts 
are used throughout. This is a cheap product, 
however, and at present the use of plastic-coated 
steel cannot be justified. There is also the problem 
of coating the inside of the locker. Pre-painted 
steel would be more suitable for this application, 
but this is rather beyond the scope of this paper.(*) 

The success of plastic-coated steel for indoor 
building construction of partitions, etc., and the 
increasing use by architects of coloured cladding 
on buildings, suggest that the use of plastic-coated 
steel could be extended to external infill panels 
for curtain walling and similar forms of construc- 
tion. A typical building with the type of construction 
to which factory-made infill panels using plastic- 
coated steel could be applied is shown in Fig. 3. 
The colour in the panels of this particular building 
is obtained by the use of glass painted on the inside. 
Good quality pigments would have to be used in 
the plastic-coated steel to preserve colour over a 
long period. Tests have shown that certain colours 
can be quite satisfactory over several years of outdoor 
exposure, but of course the behaviour over decades 
is yet unknown. For larger panels a cost comparison 
shows a saving over the glass equivalents. Plastic- 
coated steel would have to compete with vitreous- 
enamelled steel or aluminium in this field, but the 
plastic laminate would have the advantage of 
being readily formed for fixing and for turning 
in bare edges. 

Another proposed application which does not 
involve difficult fabrication problems is in panels 
for railway coaches. Railway operators have 
favoured wood in the past as a lining for railway 
compartments, since repairs of damage can be made 
readily by skilled polishers. Plastic-coated steel 
would resist damage more ihan wood, but, of 
course, repairs would be more difficult. Remov- 
able panels might provide a solution to this diffi- 
culty. 

There is considerable scope for the use of 
plastic-coated steel in applications where corrosion 
resistance rather than decoration is the principal 
objective. Drums and containers for corrosive 
materials, and fume ducting are but examples 
in this broad field. Here fabrication problems are 
not very difficult and in some cases the plastic 
coating helps in providing scope for P.V.C. welding. 
Two methods are used : hot-gas welding and high- 
frequency techniques. The hot-air method is 
very similar to gas welding of metals, using a 
welding rod of P.V.C. Once the fundamental 
differences are appreciated the production of 
satisfactory welds is purely a matter of practice. 
It is possible for the average operator to carry out 


butt, overlap and flange joints all quite satisfac- 
torily. In some cases an adhesive can be used to 
help in the welding process. Welding speed varies 
from operator to operator, but a good neat joint 
is usually possible at a speed of 4 in. per min. 

High-frequency welding is accomplished with 
heat and pressure and produces welds similar 
to seam welds in metals. At the present time the 
size of component to be welded has an important 
bearing on the success of the method in particular 
applications. In Fig. 4 a selection of joints is 
shown, carried out by the above techniques. 

The above examples are representative of appli- 
cations in which fabrication does not present for- 
midable difficulties. The list is by no means 
complete since it would be impossible to enumerate 
the many applications to small manufactured goods. 
Such applications make use of section forming with 
lapover joints, such as for close joint tubing, and 
presswork. Examples of such articles include coal 
scuttles, cigarette cases, component housings, such 
as foot pedal housings in sewing machines, roller 
shuttering, etc. Very often for small articles it is 
useful to have a reverse side coating which is more 
attractive than the usual zinc. Plastic-coated tin- 
plate is finding increasing use, therefore, for articles 
such as permanent kitchen containers and vacuum 
flasks. In Fig. 5 is shown a variety of small 
articles made from Plasteel manufactured by 
Wilmott Taylor Ltd. 

As already stated, the development of plastic- 
coated steel is being held up for some applications, 
while new techniques of manufacture are being 
evolved to suit the new material. This is par- 
ticularly true when the traditional form of con- 
struction makes extensive use of welding tech- 
niques. Welding is possible of plastic-coated steel 
without damaging the plastic, but there are limita- 
tions. 

One of the most successful methods of welding 
plastic-coated steel has been resistance welding. 
This is by far the most commonly used method 
employed for joining sheet-steel parts, and the 
techniques for bare steel are very well known. 
The presence of the plastic has made necessary 
the development of welders with both electrodes 
on the same side of the strip. John Summers and 
Sons Ltd. have done considerable development 
work in adapting resistance welding to “ Stelve- 
tite.” This has culminated in resistance-welding 
techniques producing welds, which, after destruc- 
tion tests, show slugs which have come from one 
or other of the components. At the same time 
there has been no marking of the P.V.C. surface. 
To achieve thc°e results, it is necessary to control 
the heat carried away from the weld area. Thus 
projections are used to minimize the weld area 
and an extremely short and precisely controlled 
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Fast follow-up of the weld is 
arranged by using low-inertia electrodes and a 
period of dwell of the electrodes is arranged after 


weld time is used. 


the weld in order to conduct the heat away. This 
time must also be carefully controlled. If the 
time of dwell is too short a blister forms, and if it is 
too long the emboss is pressed out of the plastic. 
The accurate timing required can be achieved by 
electronic techniques using phase shift control 
and ignitrons. In resistance welding the distance 
apart of welds is determined by the shunt current 
through existing welds. 

A variation of the technique of resistance welding 


joint 





SON FREQUENCY WELD 


in P.V.C.-coated steel 


is a magnetic force welding(*) which utilizes a 
solenoid for the follow up forging action after the 
initial melting operation. The build-up of force 
is controlled in time so that although the projections 
are not seriously deformed by electrode pressure 
before melting occurs, adequate follow up forging 
action occurs. The method is claimed to give 
superior welds with no marking of the P.V.C., 
but it has not yet been widely applied in this 
country. 

Argon-arc spot welding also has limited possi- 
bilities where a marked surface on the P.V.C. can 
be tolerated. 
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Stud-welding techniques, especially using the 
“ fusible-pip ’” method have been developed and 
are in use. 

As an alternative to welding, the use of metal-to- 
meta] cold curing adhesives cannot be ignored 
although in some cases the time taken for setting 
would be an obstacle. A relatively cheap method 
of fastening plastic-coated steel is with the use of 
screw or rivet fastenings. Self-tapping screws are 
quite satisfactory and riveted nuts can be used. 

One of the largest outlets for P.V.C.-coated steel 
might be in the fabrication of motor cars. One 
manufacturer has started to use “ Stelvetite”’ for 
the main coach work of side cars, and P.V.C.-coated 
steel has been used for the floors of luggage boots, 
where abrasion resistance is required, and dash- 
board facias where the odd shape makes coating 
after fabrication difficult. At present, however, 
no car maker has decided to use plastic-coated 
steel for the main bodywork. Some of the reasons 
for this are as follows, not necessarily in order of 
importance :— 

(a) Limitations of welding 
impossibility of “ filling.” 

(6) About 12 colours of a given model are usually 
available and large stocks of P.V.C.-coated steel 
would be needed to ensure smooth production ; 
planning of materials flow would be a real problem. 

(c) Damage of a textured surface would be more 
difficult to repair. 

(d) Pressing would have to be handled with more 
care before assembly; sharp edges in bins could 
damage the plastic surface. 

A more promising field is in cubicles, desks and 
containers for electrical equipment. These range 
in size and quantity of production from refrigerator, 


techniques, and 


Fig. 5.—Small articles in plastic- 
coated steel by Willmott Taylor Ltd. 





television and washing-machine 

cabinets, to dust-proof cubicles 

for specialist electrical, electronic 
equipment or business machines. With the mass- 
produced domestic cabinets cost is important, 
whereas with specialist electrical cabinets, appear- 
ance and quality are by far the most important 
considerations. The total intrinsic value of the 
equipment can carry the extra cost of P.V.C.-coated 
steel. 

The raw edge of steel is often quite difficult 
to conceal, and although corrosion is not a serious 
problem with zinc-backed sheet, it is difficult to 
make the appearance conform to the high standard 
required. In certain cases edges can be concealed and 
protected by edging and joining sections made from 
P.V.C. in the form of extrusions of various shapes. 

Another difficulty is that many of the more 
expensive cubicles are required to have an attractive 
appearance inside as well as outside, and since the 
usual method of stove enamelling is not suitable, 
some alternative means must be found for coating 
the inside. One interesting possibility is to form 
a rigid frameless structure using a double skin 
with spacers where necessary. The inside and 
outside layers could have different coloured plastic, 
sO as to give an appearance comparable with 
existing high-quality stove-enamelled cubicles. 
The problem of sharp steel corners would still 
be apparent but this difficulty could be avoided by 
cutting out the area at the corners for fitting special 
moulded plastic corner pieces. Bearing in mind 
competition from stove-enamelled cubicles which 
have smooth uniform exteriors, it seems wise not 
to attempt to disguise the inevitable non-uniformity 
at corners, but to accentuate and feature them in 
design. 

An alternative method of finishing corners 
suitable for some applications is shown in Fig. 6. 
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Fig. 6.—Finishing off corners in plastic-coated steel 


There seems to be scope in this field for the 
introduction of standard cubicles for electrical 
equipment. Years ago the General Post Office 
standardized on the size of equipment racks. These 
are mounted, for Post Office applications, on open 
frameworks in exchanges from which dust is 
excluded. Nowadays the same standard racks are 
being mounted in dust-proof cubicles by manu- 
facturers of electronic and electrical equipment 
for use in factories where no dust control is possible. 
If standard cubicles to a high standard of finish 
were made in quantity, use could be made of 
pressings for doors and tops and bottoms and in 
this way the problem of sharp bare edges would be 
largely. overcome. Standard desks of P.V.C.- 
coated steel could also be made in quantity although 
for heavy industrial applications it would be 
advisable to make desk tops of stainless steel. 

There appears to be an opening for the use of 
plastic-coated steel in “ do it yourself” fabrication 
of specialist electronic cabinets. Since the product 
does not require painting, a kit of rolier-formed and 
sheet P.V.C.-coated steel parts would provide an 
attractive alternative to the kits at present available 
with die-cast corners, extruded frames and sheet 
aluminium panels. 


The Cost of Plastic-Coated Steel 


Even at this early stage in the manufacture of 
plastic-coated steel, the use of the material is 
cheaper in many instances than existing methods of 
finishing. An example of this is the case of panels 
which have to be coated with P.V.C. by highly 
paid labour; often these are of intricate shapes. 
In other cases the superior finish or corrosion 
resistance can justify the extra cost over and above 
the alternatives, but for a further large extension 


of the market, a reduction of price will be necessary. 

At first sight it is difficult to understand why the 
price should be as high as it is, since the cost of 
steel, plastic and adhesive often adds up to less 
than half the cost of the finished product, but it must 
be remembered that at the present time overheads 
are high, due to small production runs. Orders 
are quite small, and for a large range of colours, 
embosses and thicknesses, and the plants are 
probably not used to full capacity. The present 
deadlock of price and demand will probably be 
resolved in two ways :— 

(a) By a gradual increase in the amount of 
material used, resulting in more efficient use of 
plant and lower overheads. This progress could 
be hastened by one or more laminate manufacturers 
adopting a policy of fixing a price which would 
encourage an extension of the market. Although 
it can be argued that this policy would pay in the 
long run, it has the serious objection that the 
eventual benefits of larger markets would not 
necessarily be gained by the adventurous laminator : 
a wider market would encourage more manufac- 
turers to enter the field. It seems too much to hope, 
therefore, that a spectacular reduction of price 
will come about solely due to a sales policy decision. 

(6) By technical advances leading to lower 
production costs. A small decrease in manufac- 
turing costs could lead to a small reduction in 
selling price and this in turn would lead to a rising 
demand linked with a series of price reductions. 


Technical Advances in Plastic-Coated Steel 


At the present time most of the film which is 
applied in the laminating process has been pre- 
viously calendered in the works of a plastic manu- 
facturer. The laminator first applies a layer of 
adhesive, cures it, and then applies the calendered 
film in a roll nip. As experience is gained in this 
process the amount of rejected material will 
decrease, and this development, while not spectacu- 
lar, is very important in the evolution of an economic 
process. Work is also continuously being carried 
out on improved adhesives and films. For any 
further reduction of operating costs it is necessary 
to look beyond the lamination of calendered film. 
It would seem logical for a laminator to reduce 
costs by buying his P.V.C. as a paste or a plastisol 
and forming a film while laminating. Not only 
would this save on first costs but the edge waste with 
film laminating would be avoided. 

This reasoning is sound but the following 
problems in using plastisols must be considered:— 

(a) It would be desirable from the cost point 
of view for the laminator to carry out his own 
mixing. This introduces colour matching pro- 
blems, however. 
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(6) A coating uniform enough so that a uniform 
emboss can be imparted is difficult to achieve. 
Embossing rolls are expensive. 

(c) Whereas there does not appear to be any upper 
limit to speeds of application of calendered film, 
the speed of gelling appears to set a practical 
limit for plastisols. Furthermore, when hard films 


are required the speed of application is limited with 


a roller coater, unless expensive expedients are 
resorted to such as the use of diluents. These 
must be removed slowly to prevent blistering. 

(d) Faulty film can be rejected before laminating. 

(e) Pattern printing would require the laminator 
to acquire extra techniques. 

That these difficulties can be overcome is proved 
by the fact that the United States Steel Corporation 
are at present marketing a product(°) made from 
plastisol which in appearance and properties 
compares favourably with the calendered film 
equivalent. 

It seems, however, that the plastisol process is 
attractive only to the manufacturer with a large 
potential market, for only by operating on a fairly 
large scale can the saving in material costs be made 
to show an overall advantage. To the small 
laminator, the lamination of calendered film has 
many advantages, including simple application 
techniques, flexibility of operation for small runs 
of different colours, patterns and embosses, and 
comparative freedom from instrumentation and 
control problems. 

Developments in the techniques of applying 
plastisols could alter this situation especially if 
some method could be found for concurrent curing 
of the adhesive and gelling of the plastisol. This 
might be achieved indirectly by the use of an 
adhesive included in the plastisol. In this case, 
the process of applying the adhesive is also avoided. 
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There is the attendant disadvantage, however, 
that the adhesive not in contact with the steel is 
wasted and might impair the properties of the film 
and also any P.V.C. in contact with the steel would 
not contribute to adhesion. 

The application of P.V.C. to steel in advance of 
fabrication shows advantages with thinner steel 
with thinner coats of plastic such as may be suitable 
for container making, but such products are beyond 
the scope of this paper. It is sufficient here to say 
that this field is an important and growing one, 
with the movement towards high speeds of appli- 
cation. Embossing is not usuaily possible with the 
thinner coats and the accent is on pore-free corro- 
sion resistant coatings and plain coloured decorative 
surfaces. 


Conclusion 

The basic economics of coating steel with P.V.C. 
in advance of fabrication is sound, but while the 
present price structure is satisfactory to a limited 
number of applications, the amount used will 
increase as the cost of the material decreases. 
Technical advances in the manufacture of the 
laminate will help to bring about a lowering of 
costs, and the development of new designs of 
equipment to suit the new material will help to 
increase the market. 
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"THE coating of continuous metal coil or strip 

is a relatively recent development in the form 
currently to be discussed, but even so, many of its 
aspects and operations are quite commonplace 
and well known to all. For example, one talks 
of roller coating and stoving, both of which have 
been used extensively for many years. In effect, 
to form a strip lacquering line, several known and 
proven processes are coupled together, using the 
strip itself, as its own conveyor to pass each indivi- 
dual unit of surface area from one stage to the 
next. When all the stages have been passed, the 
strip is recoiled into a convenient shape—a roll— 
for despatch to a manufacturing department. 

What really is important about strip coating is 
that in a very short period of time, metal surface is 
cleaned, pretreated, coated and baked, and that 
each of these operations is carried out not only 
speedily, but at a very high rate of general efficiency. 
There can be no doubt that finishing metal by this 
process is far more efficient than most others and 
that extremely high outputs can be obtained from 
relatively small plants. For example, a 36-in. wide 
plant coating both sides of a coil running at 100 ft. 
per minute can coat over a quarter of a million 
sq. ft. in an 8-hour day—and this with only 
three operators. Such figures are impressive, 
but even more so, in the author’s opinion, is the 
fact that this area of metal surface could be covered 
perfectly satisfactorily with less than 100 gallons 
of paint and still have a high degree of opacity and 
general finish. 

Strip coating is not the answer to ai/ finishing 
problems, and in fact is only the answer to a 
1elatively small proportion. But, for that relatively 
small proportion it is undoubtedly the right 
answer. 

Because of the high efficiency of strip coating 
it is well worth the time of consumer product 
manufacturers to consider how they can benefit 
from its use. To help would-be users of pre- 
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finished strip or coil decide whether the process 
can be of value to them or not, it is perhaps best 
to review the limitations of the process. 

First, there is a limit to the size of article which 
can be made, the size depending solely on the 
width of the strip or coil available. This also 
applies to sheet, which also has a limit of length 
as well. Second, few plants can cope with heavier 
than 18 gauge but again the majority of repetition 
press work comes from even lighter gauges. Third, 
as regards the question of finish, although a wide 
range of finishes can be used, as will be described 
later, there is a limit in film thickness of some paints 
which can be applied, and some of the so called 
“novel” finishes are impossible to reproduce. 
The final main limitation is really the most impor- 
tant. It concerns the limits of flexibility, adhesion 
and resistance to marring which the finishes have 
and their ability to withstand the reshaping or 
deforming of the metal on which they have been 
applied. It must be remembered that this whole pro- 
cess depends for its efficiency upon the fact that the 
article or component is made after the finishing 
has been completed, and not before, as with con- 
ventional methods of painting. Therefore, having 
applied a good finish to the strip or coil, it must be 
capable of remaining equally as good through any 
blanking, drawing, or forming operations which 
take place. This last limiting factor places a good 
deal of responsibility on a paint film, but in the 
majority of cases it can be met. 

The author has purposely mentioned some of the 
limitations of the process first, as he does not wish 
to give the impression that precoating of metal is 
something which it is possible to adopt for any job, 
at least without thorough investigation into all 
the aspects concerned. The process has its limita- 
tions, but it has a lot to offer as well. 

The precoating of metal can be divided into 
three sections :— 

(1) Priming ; 

(2) Finishing—paint ; 

(3) Finishing—other organic films. 
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Priming 

Priming is one aspect which has not yet developed 
to the same extent as the application of finishing 
coats. There must be an immense market for 
metal coated with an organic film, for purely 
protective purposes. Such a coating must be thin 
to give it the greatest possible flexibility. It must 
be highly corrosion resistant even as a thin film 
so that it will protect the metal surface in storage 
and even throughout its life, in those areas which 
will not receive any subsequent paint film. Third, 
it must behave as a suitable primer for any sub- 
sequent paint coats which will be applied. Fourth, 
it must be suitable for welding through, so that 
conventional fabrication methods are not inter- 
fered with. 

Primed metal of this form is quite possible, 
using coatings of 0.0002 to 0.0003 in. thick. When 
articles or components are made from such coated 
steel no corrosion problems would be met with in 
their storage. When assembled into a complete 
end product, the main areas of the exterior could 
be further painted by conventional means to the 
finish and colour required. Areas which are 
hidden, would be already adequately protected and 
need no further painting. During the assembly 
of the end product from components or sub- 
assemblies, metal-to-metal contact is avoided 
except at actual welds. These metal-to-metal 
contact areas are at present the starting places for 
corrosion, as no paint film applied after fabrication 
can be expected to reach down between the metal 
surfaces. 


Adhesion of Primer 

To perform satisfactorily, the primer film must 
have exceptional adhesion. This will only be 
obtained when it is applied to a metal surface which 
is in the highest state of cleanliness. This fact 
leads one to think that the priming itself should be 
carried out by the steel manufacturer, who does 
so after cleaning in the multi-stage cleaning line 
that he already uses prior to electro-deposition 
of zinc or other metallic films. In fact, the priming 
can easily link up with metallic coatings, producing 
sheet or strip which has zinc on one side and primer 
on the other, for example. 

The majority of strip-coating plants incorporate 
full cleaning and pretreatment facilities, using a 
multi-stage spray plant. Squeegee rollers stop 
carry-over from one stage to another. Cleaning 
is carried out by either alkali or emulsion cleaners, 
and the metal thoroughly rinsed before phosphating 
or other treatment. For steel, fine phosphate 
films in the order of 30 to 40 mg. per sq. ft. are 
used. Such weight films greatly assist corrosion 
resistance of the coatings and at the same time 
do not detract from their flexibility. 


Applied in the right way, the primer can have 
considerable filling properties. Although only an 
extremely thin film, it can easily reduce the amount 
of extra paint film necessary to give a high degree of 
finish and reduce the amount of flatting associated 
with so many multi-coated paint systems. Finally, 
the primer must be able to withstand conventional 
degreasing methods, as articles assembled from 
pre-primed components will need degreasing 
before further painting. The same must apply 
to phosphating which may prove necessary for 
certain other components which have not been 
pre-primed. 

Considerable work has already been done in 
developing primers which will meet the require- 
ments described. The most promising are those 
based on epoxy resins, lightly pigmented to assist 
corrosion resistance and give a more attractive 
appearance. As the film is extremely thin, the 
process is an economical one, and application to 
continuous strip or coil would give the output 
required. 


Finishing—Paint 

By far the greatest amount of strip coating 
currently done, involves the application of single 
coat finishes, for decoration and protection. A vast 
range of articles and components is already being 
made from metal strip and coil which has been 
finished with a coloured enamel on one or both 
sides. This enamel is the final finish, and must, 
of course, withstand all of the fabrication processes 
without undue damage. Enamels and non-pig- 
mented lacquers or varnishes are produced which 
can faithfully follow the deformation of metal in 
drawing, folding, and forming, and still present 
a perfect finish. It is necessary only to consider 
the multiplicity of products produced from tinplate, 
blackplate and aluminium by the metal decorating 
industry ; ¢.g., the millions of decorated containers, 
closures, toys, novelty goods and components 
produced daily gives some idea of the performance 
of organic surface coatings, from a flexibility 
point of view. Such performance is possible by 
similar coatings on heavier strip or coil, to enable 
even larger articles to be prefinished in the same 
way. 


Problems of Coating Formulation 

The short stoving lines used in continuous strip 
plants do introduce some problems in formulating 
suitable coatings, varnishes and lacquers, as also do 
the high temperatures necessarily used. But even 
so, the range of finishes available is considerable. 
Vinyl-resin-based coatings show particularly good 
performance under the high-temperature /short- 
time baking schedules. In their thermosetting 
form, or as admixtures with alkyd resins, excellent 
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enamels are obtained. These give bright, hard, 
flexible films with good weathering, or even pro- 
cessing, properties. Good flow, another essential 
with strip coating, is obtained from vinyls, even 
allowing for exceptionally short flash-off times. 
Reverse coating application undoubtedly helps in 
improving flow also. 

Alkyd enamels fortified with amine resins such 
as urea formaldehyde or melamine formaldehyde 
are widely used in the U.S.A. for strip-coated metal 
destined for use in building work, and requiring 
good exterior exposure performance. The vinyls 
also find favour for this type of work. Oleoresinous 
varnishes and coatings are difficult to bake in the 
short baking cycles used. Epoxy-based finishes are 
used for work requiring exceptional performance 
from a film, particularly relating to chemical 
resistance and severe forming. The price question 
must always be considered, of course, and the more 
expensive materials will only find favour where their 
outstanding properties are particularly required. 

For much work a pigmented enamel is only 
required for one side of the coil or strip, but the 
reverse side may need protection just the same. 
Also the reverse side comes into contact with the 
enamel when the strip is recoiled, and transfer of 
dirt, etc., is eliminated if some form of film is 
applied to the reverse. In such cases a relatively 
cheap gold lacquer is often used, giving an adequate 
film from a protection point of view and certainly 
enhancing the appearance. A popular form of 
gold lacquer for this use is an oil modified phenolic 
with wood oil being the most likely drying oil. 
When aluminium is used, the reverse side is often 
left uncoated. 


Pigmentation of Enamels 

The pigmentation of enamels is a subject which 
requires careful consideration. Many pigments 
are affected by the sort of temperatures normally 
used in strip-coating. In extreme cases more 
expensive pigments may be needed so as to obtain 
the heat resistance required. This can mean a 
considerable price differential between any two 
colours, the reason for which may not be immedi- 
ately apparent to the customer. Reds, maroons, 
and some yellows may prove difficult to match in 
cheaper pigments, while having the necessary 
colour stability in stoving. The pigmentation 
problem becomes more acute when using media 
requiring very high baking temperatures, such as 
500° F. or above. Reducing the line speed, 
and thereby increasing the stoving time at a lower 
temperature can often enable a particular pigment 
to be used, but this is again a costly move from 
a production point of view. Each case must be 
decided on its particular merits, of course. 

The further decoration of enamelled strip is an 
established procedure in the U.S.A. and will surely 





be also in this country in the near future. Many 
attractive finishes can be obtained by overprinting 
a base coat of enamel and finally varnishing. For 
imitation wood grain effects the base coat enamel 
is usually semi-gloss or eggshell sheen. This is 
applied on the first pass of the strip through the 
plant as is also the reverse side protective film, 
if required. On a second pass through the plant 
the coater is set up to apply a grain impression 
to the base coat at the first normal coating position. 
At a later position on the coater a varnish film is 
applied by conventional coating, over the wet ink. 

Both ink and protective varnish are baked 
together. This “ wet-print-varnishing ” is common 
practice in conventional metal decorating also. 
Apart from wood grain effects, many others can be 
obtained such as “linen finishes,” mottles, etc. 
The modifications to a normal double-sided reverse 
strip coater to enable it to be use! for printing 
and varnishing, are not too complicated and do not 
interfere with the normal use of the machine when 
required. 


Finishing—Other Organic Films 

The properties of so-called plastic films lend 
themselves well to adoption in many end-uses where 
high wearability and a “ warm ” feel are required. 
Many attractive designs in colour and embossed 
pattern are available. Such films of P.V.C. are 
currently used on a steel, aluminium or tinplate 
backing to produce a wide range of goods or com- 
ponents and their use is increasing rapidly. These 
materials are not really an alternative to painted 
metal, except where the latter is proving un- 
satisfactory and the extra cost of a P.V.C. laminate 
is therefore warranted to obtain satisfaction. 
However, “ paint ” in its widest sense can produce 
an alternative to laminates. Dispersions of P.V.C. 
in plasticizers, usually called plastisols, and cor- 
rectly pigmented, can be applied by reverse roller 
coating on a conventional strip coating line. The 
metal must first be primed by an initial pass through 
the plant, where the primer is roller coated and 
baked in the ordinary way. During this pass, 
the reverse side would also be coated, if necessary, 
for protection of decoration. During the second 
pass, the pretreatment stages are shut down 
and the strip passes through to the coater where a 
plastisol film or pre-determined thickness is applied. 
During the baking the dispersion breaks by the 
swelling and fusing of the P.V.C. particles, and on 
cooling a film results which is identical in chemical 
and physical properties as a calendered P.V.C. film 
of the same composition. 


Dispersion Coating by Reverse Roller Coater 

By applying the dispersion coating by reverse 
roller coater, it is possible to lay down a relatively 
smooth film, but not of course so slick or smooth 
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as a film which has passed through a calendering 
process. If, therefore, a calendering or embossing 
roll is placed directly following the stoving oven 
the P.V.C. may be smoothed or embossed in any 
desired pattern whilst the film is still soft and 
malleable. Water sprays immediately following 
the embossing process quickly cool the film down 
and set the pattern before the strip is recoiled. 
Further decoration of the dispersion film is possible 
by overprinting so that a very wide range of finishes 
and effects can be obtained. 


The merits of P.V.C. coated metal produced by 
either the laminate or plastisol processes respec- 
tively is a subject about which much discussion 
and debate currently takes place. There can be 
claims made for each process which the other 
cannot match and it seems to the author that there is 
a definite future for both methods. At present, 
production of both types of product is increasing, 
more so in the U.S.A. perhaps than here. The 
increase in plastisol coated metal is tied up with 
the increase in strip coating in general. As more 
coating lines are installed, so will the capacity for 
plastisol production increase. This perhaps is one 
of the main hidden advantages of plastisols. They 
can be used on conventional strip coating lines in 
much the same way as paints, lacquers and varnishes. 
The small amount of extra equipment needed to 
provide a wide range of colours and patterns is 
relatively small. Undoubtedly this will reflect 
favourably in the selling price of metal coated in 
this way, particularly while plant capacity exceeds 
demand. The conventional strip coating line 
can produce a wider range of finishes in general 
than can the plant designed solely for laminating 
P.V.C. to metal. 


Market for P.V.C.-Coated Metal 


The market for P.V.C. coated metal is a wide one- 
P.V.C. has a “ warm ” feel, unlike paint which is 
cold. It is also resilient and therefore wears well 
with continual handling. Its abrasion resistance 
stems from its ability to spread the load of impact 
or pressure over a wide area, much as rubber will do. 
Naturally the resilience property is related to film 
thickness and the heavier films will be required 
for the type of work involving hard wear and usage. 
The resilience of heavy films of P.V.C. have a marked 
sound deadening effect also, so that metal coated 
in this way finds ready use for large panels which, 
if only painted, would resonate. 


The chemical resistance properties of P.V.C. film 
are also attractive and plastisol coated or laminated 
metal shows promise for containers required to store 
or transport many corrosive liquids. 


While paint and lacquer films used in strip 
coating must have exceptional flexibility so as to 


enable them to be drawn or deformed in other ways, 
so must of course the P.V.C. films. In this respect 
they are excellent. Even very severe drawing 
leaves the films complete unaffected and embossed 
patterns remain remarkably constant in spite of 
the areas of compression and extension. During 
a deep-drawing operation of P.V.C.-coated metal, 
severe stresses are imparted into the P.V.C, film. 
P.V.C. has an exceptional “memory” in this respect 
and will always try to recover its original shape. 
If, therefore, the adhesion of the film to the sub- 
strate is poor or is rendered poor by some condition 
of use, then there will be a tendency to delaminate. 
The condition most likely to cause adhesion to 
deteriorate is that of heat. Adhesives normally 
used in laminating P.V.C. to metal are thermo- 
plastic, and remain so even after the P.V.C. film 
has been applied. Primers used under P.V.C. 
plastisol films are normally at least partially thermo- 
setting and become less thermoplastic by virtue 
of the additional high temperature baking they 
receive during the “ fusing ” of the plastisol itself. 
The temperature resistance of either laminate or 
plastisol on metal is adequate for most uses, but the 
plastisol process can possibly claim superior 
adhesion when subjected to higher temperatures 
such as above 240° F., and especially after severe 
deformation. 

Undoubtedly, many other new coating materials 
will be developed over the years to come, so that 
the scope of strip coating can be further increased. 
Even now the range is wide and many articles 
currently produced in thousands or even millions, 
and then subsequently finished by existing methods, 
could be easily produced from prefinished stock 
with a resultant reduction in finishing costs. 


To so many producers of consumer goods, 
painting is a “necessary evil” which has to be 
tolerated to enable their product to be sold. The 
paint industry often claims that a good finish 
will sell a product. This may or may not be true. 
What is true, however, is that a poor finish will 
definitely retard sales of many consumer goods. 
A poor finish usually results from poor painting 
rather than from poor paint. 


By using prefinished metal one is well aware 
beforehand of the finish one will get on the end 
product before it is even made. By utilizing the 
services of a “custom finisher” of strip or coil 
metal, one is passing the problems of finishing 
to an expert and leaving oneself only with the 
responsibility for approving his work before 
manufacture commences. Such a prospect should 
be attractive to many manufacturers of metal 
consumer goods to whom the paint shop is the 
“* Cinderella ” of departments, with high overheads 
and paint costs and perhaps even a relatively poor 
finish to show for them at the end. 
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PRE-PAINTED 
SHEET AND STRIP 


(A paper presented at the Annual Conference of the Institute of Sheet Metal Engineering, 
London, November 11 and 12, 1959.) 


MANY of the aims and advantages of strip 

coating are perhaps not readily understood, 
and before dealing with the working of a strip 
coating line, it is perhaps advisable to explain 
them. 

Paint is an expensive commodity, and when used 
wastefully, as is so often the case, it becomes even 
more expensive. The purpose of a paint film is to 
decorate and/or protect the surface on which it is 
used, and to do this it must be applied correctly. 
As well as this, it should, for reasons of economics, 
be applied efficiently, with the minimum of waste 
and accuracy of control of film thickness. 

Perhaps the most effective device for paint 
application is the roller coater, a machine used by the 
metal-decorating industry for many decades. This 
industry, coating mainly tinplate, is responsible 
for the protection and decoration of millions of 
food cans and other products daily. In such 
quantities paint is a big item of cost, and waste 
cannot be tolerated. Fortunately, however, the 
articles produced from tinplate are made up after 
the sheets themselves have been finished and roller 
coating can be used. The one main limitation of 
roller coating lies in the fact that it can only process 
an article which is flat, or has depth in only two 
dimensions. Flat sheets of tinplate are ideal, as 
also, of course, are similiar sheets of aluminium or 
black plate. The metal-decorating industry has 
continued to deal with sheet rather than strip 
because tinplate has always been its main metal, 
and has not been available in strip or coil form until 
recently. 

The aim of strip coating then is, by utilizing roller 
coating as its method of paint application, to obtain 
the highest possible degree of plant efficiency, and 
also the highest degree of paint efficiency from the 
speed of production that a roller coater can give. 

The respective merits of sheet or strip metal from 
the users’ point of view are often clouded by tradi- 
tion, prejudice and investment in current equipment, 
but undoubtedly there is a definite swing towards 
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the use of strip and coil, as more becomes available 
from the producers. One of the most important 
factors in favour of coil must be that one can always 
make sheet from it, but one cannot make coil from 
sheet! If, therefore, a decision is made to do 
finishing in coil or strip form, it is possible to reduce 
this later to sheet, or even slit down to any width 
strip required for manufacturing purposes. 

Some years ago strip coating was only used where 
an article was to be produced which was too long to 
make up from sheet ; or for such articles as venetian 
blinds, where it would have been difficult to coat 
lengths of narrow strip and still ensure that the 
edges were adequately decorated. Present trends 
are towards wider and faster plants having immense 
outputs in terms of surface area coated. The 
production from these can be converted to sheet 
and roller levelled, or can be slit down into narrow 
strip for roll forming or feeding presses. 

To the user of precoated strip or coil the big 
question is that of performance of finish. The 
operations carried out on the metal he uses in 
producing his article or components, largely 
involve the shaping of the metal to a particular 
form by drawing, folding, forming, etc. Any 
finish already on the metal must, of course, with- 
stand these operations if it is to be considered at all. 
There are naturally limits to which a finish will 
stand, but these limits are extremely wide and 
will usually surprise the layman. His normal 
conception of a paint film is something which is 
hard, brittle, and inflexible. It is a new experience 
to see paint films which are hard, tough, and flexible 
instead. It is finishes of this type on which strip 
coating depends. 

To the custom finisher of steel strip, the fact 
that strip and not sheet is used is no accident. 
In a strip-coating plant, each unit of surface area 
on both sides of the metal must necessarily pass 
through many process stages. If sheet were used, 
the problem of transporting each individually from 
stage to stage in such a way that the whole surface 
is exposed, would be immense. The metal 
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decorating industry will confirm that the costs of 
equipment for feeding sheet singly just through a 
roller coater, then on a wicket-type conveyor 
through an oven, and finally restacking, are 
immense, as well as placing a definite speed 
limitation on the whole procedure. With strip, 
however, it behaves as its own conveyor, each unit 
of surface area pulling the next along behind it, 
so that every part receives exactly the same treat- 
ment, and no transportation expense is involved, 
other than the main drive unit at the recoil end 
of the plant. Each stage of the processing is, 
in effect, built around the strip as it passes, and 
the length of each stage is dependent entirely on 
the time each process takes. The total length of 
the plant, therefore, is a function of the speed of 
strip and the sum of the process times involved. 

So that plant lengths can be kept to a minimum, 
several of the operations carried out on the strip 
are accelerated as much as possible. This parti- 
cularly applies to pretreatment, flash-off of coatings, 
and the baking of coatings. There is, of course, 
a limit to how far it is possible to reduce the process 
cycles, although it is certain that development 
work being carried out will make today’s speeds 
and times look old-fashioned in years to come. 

Basically, the process stages of a strip-coating 
plant consist of facilities to clean, pretreat, paint 
and bake. The remainder of the plant concerns 
the mechanics of transport. 

7 * +. 

A typical strip-coating plant would consist of :— 

1. DECOILER ; duplicated so that one is being 
reloaded while the other is feeding strip through. 
These decoilers are not driven, but unwind the 
coil as it is pulled through the plant by the main 
drive unit. 

2. FOINTING FACILITIES ; these may con- 
sist of welding or stitching, so that the trailing 
end of a coil may be joined to the leading edge 
of the next coil, and so ensure continuous move- 
ment through the plant. On small plants hand- 
spot welding is commonly used, but on large plants 
a mechanical stitcher or stapler moves across the 
lapped ends of the coils, joining them as it passes. 
Also on some large plants the leading and trailing 
edges of the two coils respectively are trimmed 
before lapping and joining. 

3. BRAKE; while the joining of one coil to 
another is taking place, the trailing edge of the old 
coil must be held stationary. The plant continues 
to function normally, drawing from a stock of metal 
held in an accumulator. 

4. ACCUMULATOR; this usually holds 40- 
to 60-seconds capacity of metal, giving adequate 
time for joining of the new coil to the old one. 
The accumulator is of conventional type, with the 
strip festooned over several fixed rollers at the top 
and other rollers mounted on a carriage at the 


bottom. As the strip is drawn from the accumu- 
lator, the carriage is drawn up. When the new 
coil has been joined on, the brake is released, and 
the accumulator carriage is lowered to its original 
position as it reloads itself from the new coil. 

5. CLEANING ; this is the first of a multi- 
stage plant for cleaning and pretreating. Either 
emulsion or alkali cleaners are used, being applied 
by multiple sprays to the top and bottom of the 
strip. The sprays are fed by a pump from a tank 
underneath, and the latter is heated to the required 
operating temperature by gas or other conven- 
tional means. 

After passing between squeegee rollers to stop 
carry-over of cleaning chemicals to the next stage, 
the strip enters a cold rinse section where the metal 
has any residual alkali or emulsion removed. Each 
stage of the cleaning and pretreatment plant is a 
separate tunnel directly above its own tank or sump 
containing the appropriate liquid. Each is fitted 
with squeegee rollers to avoid carry-over from 
Stage to stage. Some plants have two water-rinse 
stages following the cleaning stage. 

6. PRETREATMENT ; with steel, aluminium 
or tinplate being processed in most strip-coating 
plants, it is necessary to have separate pretreatment 
stages for the type of metal being coated. In the 
case of tinplate, it is usual to use the cleaning sections 
and shut down the pretreatment stages completely, 
although some operators like to use the first hot 
water rinse stage to wash off any dirt which may 
have got on to the strip, also to warm it. Again, 
some operators prefer not to use the cleaning stages 
at all with tinplate. 

Steel strip or coil benefits by the deposition on 
it of a thin phosphate film. The chemicals are 
usually of proprietary origin and deposit a film 
of accelerated zinc phosphate. The process times 
are extremely short, and although only light weight 
films in the order of 20 to 40 mg. per sq. ft. are 
required, accelerated phosphating is necessary. 
Actual phosphating times may be as low as 5 sec. 
but usually 8 to 10 sec. 

Aluminium needs its own pretreatment process, 
so that it is necessary to shut down the steel 
treatment stage and turn on the aluminium process, 
when changing from steel to aluminium. Some 
plants use separate stages with the strip passing 
through both, only one, of course, operating at a 
time. Other plants use only one spray jet set-up, 
and feed it from the two tanks respectively. 

After phosphating or other pretreatment, the 
metal is thoroughly rinsed in at least two further 
stages, the last usually being hot, with chromic acid 
additive. 

7. DRY OFF ; to dry the strip, either hot air 
or open gas flames are usually used so as to avoid 
staining, as much as possible, by quick drying. 

8. COOL; the strip is cooled to near-room 
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temperature by cold air blast, so that it is in a 
suitable state for entering the roller coater. In 
some plants, where space is at a premium, it is 
practice to reverse the strip on itself during the 
dry-off and cooling stages. This can be accom- 
plished by drying off vertically in a tower, while 
twisting the strip through 90 deg. The strip is 
then twisted through a further 90 deg. while 
travelling down a cooling tower. In this way the 
plant is almost halved in length, with the two halves 
parallel to each other. One advantage of this is 
that the coiling and decoiling become adjacent 
to each other and can perhaps be handled by the 
same operators. 

Much, of course, depends upon space available, 
and other local conditions, as to whether a plant 
should be straight-through or not. 

In some plants, to save space, the pretreatment 
tunnels are vertical, with the strip being sprayed 
from each side as it rises or falls. The strip is 
festooned over multiple rollers top and bottom, 
and the treatment tunnels are built around the 
appropriate number of passes as will give the process 
time required. 

9. ROLLER COATING ; there are two main 
forms of roller coating — “conventional” and 
“reverse”’ —and it is perhaps advisable to explain 
these terms, also to describe a further type, 
“ differential” coating. 

a) Conventional—This term is applied to the 
form of roller coating where the applicator roller 
travels in the same direction as the stock, and at 
the same peripheral speed as the movement of the 
stock. As a result, as each part of the roller makes 
contact with the sheet or strip it does so in the form 
of a vertical “ kiss” pressure. There is no speed 
differential, and therefore no shear or wiping action. 
The coating material is not applied as a perfectly 
even wet film, as would be desirable, but instead it is 
effected by capillary attraction which results in lines 
of heavier and lighter film spaced across the sheet, 
at right angles to the direction of travel. To 
achieve a final, even dry film, the coating material 
must be formulated to flow-out, both during the 
flash-off period and by “secondary flow” when 
the heat in the oven again lowers the viscosity 
prior to finally setting the film. This fact limits 
the selection of coating materials and demands 
the use of relatively-slow-evaporating solvents, 
which in their turn demand a relatively long flash- 
off time before full heat may be applied. Even so, 
materials applied by conventional coater often still 
exhibit “ ribbiness,” which is further accentuated 
by multi-coating. 

The fact that conventional roller coating does not 
involve shear at the line of contact between appli- 
cator roller and stock, assist the sheet in passing 
through the machine. The sheet is mechanically 


fed up to the line of contact between the rollers 
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and readily passes through without extra assistance. 
It could not be pulled through from the exit side 
of the coater, as it would naturally be completely 
coated on one side, and therefore, become marked 
if gripped in any way. 

Conventional coating is, therefore, almost univer- 
sally used for normal sheet coating, and the dis- 
advantage of “ ribbiness””’ in the films applied is 
reluctantly accepted. 

In fairness to conventional coating it should be 
mentioned that a large proportion of the work done 
by the method is “spot” or “ stencil” coating. 
In this form, the applicator roller is cut in a required 
design so as to coat only selected areas. Such a 
result can only be achieved when there is no 
“ wiping ”’ of the coating along the stock, as would 
be the case with Differential or Reverse coating. 

Also, by the use of “ spot” coating technique a 
thin resilient “ blanket ” on a cylinder may be used 
instead of a solid covered roller. This has many 
advantages in large production, where blankets may 
be cheaply and quickly prepared, and cut to the 
stencil pattern required. 

b) Differential Coating—By the use of strip 
instead of sheet, the necessity for gripping the stock 
to pull it through the coater does not arise, and 
shear at the line of application can be used. The 
strip is pulled through the coater by an independent 
mechanism. At the line of contact, a “ wiping” 
action can be obtained by having the applicator 
roller travelling slower than the stock. ‘This has 
the effect of laying down a much more even wet 
film than would be the case with conventional 
coating, and therefore less emphasis need be placed 
upon after-flow. Faster solvents may be used in 
materials applied this way, with the result that 
shorter flash-off times are necessary, and steeper 
temperature gradients in stoving are permissible. 
There is, of course, a limit to how slow the appli- 
cator roller can be run, as besides actually applying 
the coating, it also has to be responsible for feeding 
it to the line of contact. The ideal speed differen- 
tial is, therefore, that which is a compromise 
between ensuring adequate fluid feed, and adequate 
“ wiping” to produce a smooth wet film, and 
therefore an even dry film. 

(c) Reverse Coating—While it is not possible to 
slow down an applicator roller excessively beyond 
the point at which fluid feed is sufficient, it is 
possible to completely reverse the direction of the 
applicator roller, and still maintain feed. The 
highest possible degree of shear can be obtained 
this way while feed still continues, though via the 
opposite direction. 

Using this method with strip stock it is possible 
to apply very high-viscosity fluids, and obtain heavy 
films. Coatings of almost paste consistency can be 
used, and this method is of undoubted value for 
the application of plastisols or organosols. 
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The majority of strip coaters can readily be used 
in either of the three forms described, and there are 
particular circumstances in which each is respec- 
tively the correct one to use. Apart from being 
able to reverse the rotation of applicator rollers, 
the two application stages should be run indepen- 
dently of each other so that it is possible to reverse 
coat on one side and differentially coat on the other 
for example; also each drive unit must have 
variable speed, of course, and preferably be able 
to drive the applicator rollers at a much higher 
speed than the backing roller or the strip itself. 

The applicator rollers for strip coaters are made 
of a resilient material such as rubber, synthetic 
rubber, or neoprene. Selection of the correct 
hardness value for applicator rollers is important, 
and they should, of course, be as near unaffected by 
the paints, lacquers or varnishes they apply as 
possible. Composition (gelatine) rolls are popular 
for conventional roller coaters for sheet, but unsuit- 
able for strip coaters. This is because gelatine would 
not stand the shear involved in reverse or differen- 
tial coating. 

The roller coater in many strip plants has a 
secondary function, unconnected with its primary 
one of applying paint. Directly following the 
coater, the coated strip, still wet, of course, enters 
the oven, and remains unsupported until it leaves 
the oven at the other end, and has been cooled 
sufficiently to enable it to pass over a support 
roll without marring the finish. The strip is, 
therefore, under considerable tension while in 
the oven, and this is created by the pull exerted by 
the drive unit near the recoiling end. So that a 
constant catenary is held in the oven, there must be 
some form of resistance at the entry end against 
which the drive unit can pull. As the coater is the 
last supporting point before the oven, the resistance 
is often incorporated in it. While the application 
roller trains are individually driven by their own 
motors, the backing roll is driven by the strip 
itself. Two or three other rollers, also idlers, 
are used to carry the strip, two of which are rubber 
covered and can pinch the strip between them. A 
brake is then attached to these rollers which are 
driven by the strip, to create a resistance against 
which the main drive unit can pull. The brake may 
be hydraulic or mechanical, but must be adjustable 
so that catenary in the oven can be kept within 
certain limits irrespective of width, gauge, or 
composition of strip being processed. 

As previously mentioned, strip roller coaters 
can be modified to print elementary single colour 
repetitive patterns on to strip which has been 
already base-coated. Also such print can be 
immediately varnished for protection, directly over 
the wet ink, and the two materials baked together. 
There is undoubtedly vast scope in this more 
advanced type of finishing, as it offers not just 


cheaper painting, but also a range of finishes hither- 
to unobtainable on large areas and at such speeds. 

10. FLASH-OFF ; as the strip must be un- 
supported between the time the coating is applied 
and when it has been baked and cooled, it is 
naturally important that the length between the 
coater and the next supporting roll is kept to an 
absolute minimum. Flash-off times must be 
very short, and in fact are hardly allowed for at 
all. Only a matter of 4 to 5 seconds actually elapses 
before the wet painted strip passes into the oven, 
and in this time little solvent will evaporate at 
room temperature, and little flow-out will take 
place. 

11. BAKING; in the early stages of baking, 
the majority of solvent still remains in the wet film 
and needs to be removed. This is done by using 
large volumes of heated air passing over the strip, 
causing rapid evaporation, and rise in temperature 
of the metal and paint film. Without the large air 
volume, “ Boiling” of solvents would result, 
causing the paint film to disrupt. The use of air 
as a heat-transfer medium greatly helps the film 
to set quickly and safely, as well as rapidly getting 
the metal up to temperature. Although a strip 
coating oven is 2 convection oven, it is normally 
baking on a “ rising temperature curve.” This is 
because, to get the very rapid heat transfer required 
for a short baking cycle of about 60 seconds, the 
air is heated to a temperature well above that which 
the metal will reach. In a normal convection 
oven, of course, the metal temperature rises until it 
is at, or near, the temperature of the heated air 
and then holds this figure for the time required. 
In a strip coating oven, the temperature of the metal 
is rising all the time that it is travelling through the 
oven, or at least until the exit end of the oven is 
nearly reached. When paints are used which require 
the higher stoving temperature, the temperature 
of the circulating air is increased, giving more heat 
transfer, a steeper temperature rising curve, and a 
higher peak. The peak will be of only a few seconds 
duration. Air movement in this type of oven is 
much greater than most conventional air-circulated 
convection ovens, being in the order of 40 to 60 
air changes per minute. The high operating tem- 
peratures can place some limitation on types of 
paints used, and in particualr the forms of pig- 
mentation they have. Some pigments tend to 
discolour and some dyestuffs are heat-fugitive, 
but the effect is not great enough to be a serious 
embarrassment to the paint manufacturer. 

The greater speeds and high temperatures, which 
the future promises, may, however, still make 
this problem more acute than at present. 

Opinions are divided amongst oven manufac- 
turers as to the best form of air movement in a strip 
oven. Some advocate the ducting of air on to the 
strip from both top and bottom, This would appear, 
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theoretically, to give the best chance of quick heat 
transfer. Others argue that air ducted in this way 
creates a “cushion” of cooled air on the surface 
of the strip, which retards further heat transfer, and 
that the air should be blown across the strip 
diagonally, or even horizontally. Both methods 
can be highly successful. What is important is that 
no serious “eddies” are created where hot or 
cold spots may result, as a build up of solvent 
vapour and fume will cause “ fogging ” of the paint 
film and undue loss of gloss. 

Most ovens are direct gas fired, with two or more 
heater units, so that the whole oven may be con- 
trolled zone by zone to achieve the temperature 
curve desired for a particular finish. The oven 
itself is an insulated tunnel with a minimum cross- 
sectional area possible. The air input ducts usually 
run almost the length of the top and bottom, or the 
sides, depending upon the type of design. Exhaust 
is allowed for at both entry and exit ends, although 
ovens do exist where there is exhaust at the exit 
end only. Coatings which tend to create con- 
siderable fume at the high operating temperatures 
used, such as piastisols or organosols, need especially 
good exhaust facilities in an oven. 

Strip-coating plants are operating satisfactorily 
using vertical ovens. These are very effective, but 
height is a limiting factor on baking time. To 
festoon the strip in a vertical oven, it must pass Over 
a roller while the coating is still in a partially 
baked and relaxed condition. This can be done 
using highly polished steel rollers if special care 
is taken regarding cleanliness and the rollers are 
very fice-running, or even accurately driven. 
Marring will result otherwise. 

Other forms of heating are used in strip ovens, 
such as radiation, but convection is the most popular. 
Induction heating is also used, in a few cases. 

12. COOLING; the speed of processing painted 
strip does not allow for cooling by natural means. 
Invariably water quenching is used, with water 
sprays impinging on both sides of the strip. There 
is no unwanted effect on the coatings if they are in 
a properly cured state. Excess water is removed 
by rubber squeegee rollers, so that none remains 
on the strip when it is recoiled. Embossing 
facilities of plastisol P.V.C. films are installed at 
the leading end of the water quenching zone and 
work in conjunction with it. 

13. DRIVING; the main drive unit usually 
follows the water cooling and provides the sole 
traction for the strip through the plant. Grip 
on the strip is obtained by three rubber covered 
rolls used in such a way as to give two pinch lines, 
and the largest possible area of rubber-to-metal 
contact. 

14. RECOILING; it is usual practice to have 
at least two recoilers, particularly if a second 
accumulator is not used. When one recoiler is 


full, or a new coil required, the strip is quickly 
cut, and the new end placed into the other recoiler 
which quickly speeds up, to take up slack, and 
apply the necessary recoiling tension. This question 
of recoiling tension is a very important one if 
marring of the finished strip is to be avoided. 

If a second accumulator is used, as is often the 
case on bigger plants, only one recoiler need be used, 
and in some cases this is also the main traction unit 
as well. The accumulator remains unloaded, with 
its carriage at the top whilst the plant is running, 
and would load itself to take up the throughput 
while the recoiler is being unloaded ready for the 
next coil. In such cases, and where the recoiler 
is the main traction unit, the accumulator carriage 
may be driven so as to provide the traction power 
until the main unit takes over again. Several 
different arrangements of this type are possible, 
of course. 

A refinement used on some plants is a waxer, 
which sprays fine granules of wax over the finished 
strip as it nears the recoiling position. This wax 


helps to stop marring of the paint films in the coil, 
and also serves as a lubricant for any fabrication 
processes which follow in the production of an 
end product from the strip. 

* 7 


* 


The type of plant described in general terms 
above, can provide a wide range of finishes on 
metal, including plain lacquers, solid pigmented 
coatings, overprinted coatings with varnish, and 
plain and embossed plastisols. The uses to which 
such finishes can be put is very wide indeed. Many 
of the metal articles in common daily use could 
be readily made from prefinished stock, and the 
same could be said of many more still, if slight 
redesigning were to be carried out. The advantages 
of adopting the use of prefinishing stock can be 
so immense in many cases, that they could easily 
warrant modifications in design and/or production 
methods, even though the latter may be more 
costly. Two main criticisms are always aimed at 
prefinishing. The first is the question of welding, 
and the second, that of the “raw edge” after 
blanking or slitting. Quite often the welding 
problem is insurmountable and prefinishing is 
“out,” but equally often alternative methods of 
joining can be used, or with redesigning of com- 
ponents the need for welding can be avoided 
altogether. Actually, it is possible to spot weld 
through many of the coatings currently used, and 
so long as the spot does not show, no harm is done. 

On the question of the raw edge, this is not 
nearly so serious as it may appear on first considera- 
tion. In a lot of cases, the raw edge may be easily 
hidden so that it does not show. If one seriously 
considers the proportion of light gauge articles 
commonly exposed to outside weathering, one will 
find that it is really very small. Even on a motor 





106 SHEET METAI 





car, only the exterior of the vehicle is exposed to 
the elements while all the interior trim, accessories 
and components are kept protected. So long as 
the bare edge is not exposed, which it rarely ever 
need be, the component made from prefinished 
steel will wear and perform at least as adequately 
as it would if it were post-finished. With the care 
taken on metal cleanliness and pretreatment, rust 
creep from the bare edge is most unlikely. 

In the case of the multitude of articles used in the 
home and business, a bare edge is no problem at 
all, as already many of such articles are already made 
from aluminium or tinplate finished in this way. 
Literally dozens of small components and fittings 
used daily are within the scope of prefinished strip, 
let alone the larger articles which can be similarly 
produced as wider strip or coil becomes available. 

No manufacturer should write-off the use of pre- 
finished stock unless he has seriously considered 
its potential, and genuinely found it lacking in his 
particular case, or for his particular article, and 
even if this year’s model cannot utilize precoated 
metal in some way, he should think again about 
precoating when designing next year’s model. 


DISCUSSION 
(of preceding three papers) 


The CHAIRMAN (Mr. H. A. HoLpen, The Pyrene 
Co. Ltd.) said that Mr. Banks had referred in his 
paper to zinc phosphate being used on the pre-treat- 
ment line. He thought that what was intended was 
a reference to an iron-phosphate coating. He had 
not found in the paper any indication of the speed 
at which the line operated ; however, Mr. Sharpe 
had talked about experimental speeds of 1,000 
ft. per min. in America. It would be useful to 
have some indication of the speed. 

He then asked Mr. Banks what “ vertical kiss 
pressure’ was. He would like to have some 
guidance on that because it seemed a very interesting 
terminology. He believed that the Institute was 
considering drawing up a list of technical terms, 
and he felt that it might like to have a definition 
of “ vertical kiss pressure ” to include in its list. 

Mr. Sharpe had said that there were easy colours 
and more difficult colours and that there were some 
which he felt were getting towards being impossible 
and yet he had not met an impossible one. Could 
Mr. Sharpe give some idea whether whites, reds 
and blues were easy or whether they were particular 
ones about which it was necessary to think twice. 

He would endorse what Mr. Sharpe had said 
about the value of coating in coil form, in that it 
was possible to apply the organic coating almost 
immediately after pre-treatment. 

Referring to the paper by Mr. Jenkins, the chair- 
man said that he had not realized that about 43 per 
cent of the cold-rolled sheet and strip produced 


FEBRUARY 1960 


in this country was given a protective coating of 
zinc or tin at the steelworks. 

Mr. I. R. BANKS said that the speed of production 
was purposely omitted, not from any reasons of 
secrecy but merely because the paper had to be 
kept as general as possible. There were plants which 
were designed for a speed of 30 ft. per min., and, 
as Mr. Sharpe had said, there was talk in the United 
States of experimental speeds of 1,000 ft. per min. 

With regard to “ vertical kiss pressure,” the 
“ vertical” was self-explanatory. The “kiss ” 
meant that it merely touched without exerting any 
great pressure at all. 

Mr. E. E. V. SHARPE said that the chairman had 
referred to colours which were in the various groups 
of easy, difficult and impossible. Although it was 
not possible completely to generalize, whites and 
pale tints were normally fairly easy; it depended 
upon what sort of pastel shade was being produced. 
Yellows became difficult at the higher temperatures, 
and it was probably necessary to revert to cadmium 
pigments, which were more expensive. The same 
applied to reds, maroons and materials based on 
what were normally called pigment dyestuffs 
rather than pigments. Semi-translucent materials 
were often difficult because they were heat fugitive, 
but whites, creams, buff and general colours of 
that sort were quite easy. Green was ali right, 
except for the yellow component which might 
restrict the shades of green used. Certain blue 
pigments could not be used, but those that could 
were readily available and not too expensive, and 
they covered mosi of the range of blues. 


Primed Strip 

Mr. JENNINGS (The Pyrene Co. Ltd.) said that 
Mr. Sharpe had mentioned the possibility of 
supplying strip which was primed only. He thought 
that that would probably appeal to a great many 
manufacturers as a halfway stage between genuine 
pre-finished strip and the necessity for doing their 
own finishing. 

However, it seemed to give rise to two problems. 
First, with regard to the degreasing of the formed 
component, he thought that there would probably 
be a need to carry out some cleaning operation, 
and he would have thought that the primer would 
have set some very serious limitations upon what 
could be used in cleaning. 

Second, he would like to have Mr. Sharpe’s 
observations about the need to be careful about the 
final paint put over the primer so that reasonably 
good adhesion between the two paint films was 
obtained. 

Mr. SHARPE, referring to degreasing, said that the 
material he had in mind would withstand satis- 
factorily any of the normal pre-treatments as well 
as cleaning—vapour, emulsion, alkali—and, there- 
fore, it would go through a phosphate system 
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without being affected. He was referring to materials 
with an extremely thin film—it would probably 
be only two-tenths of a mil thick—and, ideally, 
they would be epoxy resin lightly pigmented and 
would be highly chemical-resistant and not likely 
to be touched by any normal degreasing. 

With regard to the question about the subse- 
quent painting, he said that the tougher and the 
harder the primer was made the more was it likely 
that intercoat adhesion problems between the 
primer and the enamel would develop. The line 
on which he had worked was to make the primer 
slightly, but only slightly, thermoplastic. 

Mr. G. H. Lawrence (John Thompson (Motor 
Pressings) Ltd.) asked for information about the 
effect that the pre-treatment of materials might 
have on the manipulation of the materials. He 
was thinking particularly of a deep-drawn com- 
ponent. He wondered whether the pre-treatment 
restricted the performance of the material or 
whether it assisted the actual operation. 

The CHAIRMAN asked whether Mr. Lawrence 
meant the application of the pre-treatment plus 
the organic film. 

Mr. LAWRENCE said that he did. He was thinking 
of both the paint method of finishing and the plastic 
method of finishing. He wondered whether there 
was an advantage in using that material from the 
point of view of, say, deep drawing or heavy form- 
ing, or anything like that. 

Mr. I. R. BANKS, dealing with the paint method, 
said that the effect of the mechanical treatment on 
the steel did not in any way, as far as he knew, 


impair the subsequent manipulative properties of 


the material. However, for a strip-coating line 
it was necessary to have a lightly pinch-passed 
material. In other words, a close-annealed steel 
or a dead-soft aluminium could not be successfully 
handled because the plant would induce kinks, etc. 
It could be deep drawing quality with the pinched- 
pass finish in steel. 

The other point was whether the pre-treatment 
assisted manipulation. With a suitable lubricant, 
such as the waxing which he had mentioned, it 
did not in any way have an adverse effect, and 
he thought that, if anything, the wax improved it. 
The wax was as good a lubricant as could be applied 
on an uncoated steel. 

Mr. W. N. JENKINS said that he could only add 
that in talking to users of plastic-coated steel he 
had never heard anyone mention any difficulties 
associated with the actual deep-drawing operation. 

Mr. L. Gress (Metal Sections Ltd.) who asked 
about the time required to produce a good phosphate 
coating, was told that the minimum phosphating 
time was seven seconds. 

Mr. Saut (J. B. Brooks (Industries) Ltd.) asked 
whether he could be enlightened on the possibility 
of welding materials together, particularly the 
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plastic-coated materials. He asked whether it was 
normally the practice to weld the steels together 
or the coatings. If the steels were welded together, 
was it possible to weld the coatings by the high- 
frequency method ? 

Mr. W. N. JENKINS said that the welding of 
P.V.C. was done and so also was the welding of 
the steel. High-frequency techniques had been 
used for welding P.V.C., and the most successful 
method for welding the steel was resistance welding. 
The time of the weld had to be very carefully 
controlled so that the plastic coating did not 
become damaged, and rather more refined timing 
techniques were required than were usually used 
in resistance welding. Also, the time of dwell of 
electrodes after the weld was important, too. 

Mr. TIMMS (John Summers and Sons Ltd.) said 
that the only way to weld laminates without damag- 
ing them was to use the series resistance welding 
techniques. It was advisable to use weld times 
of half a cycle for, say, 20-gauge, and up to 2-3 cycles 
for 16-gauge material in the event of the possibility 
of there being projections. In the main, it was a 
question of the precise control of the weld para- 
meters. 

Mr. Tuomas (Richard Thomas and Baldwins 
Ltd.) referring to the deep-drawing of a laminate, 
said that he was prepared to say, as a result of his 
firm’s experimentation in its own laboratories, that 
the laminate enhanced the deep-drawing capabilities 
because of the very good lubricating properties 
of the P.V.C, film. 

Dr. B. B. Hunpy (Steel, Peech and Tozer) asked 
whether that applied if the film was on the die side 
or on the punch side. 

Mr. THOMAS (Richard Thomas and Baldwins Ltd. 
said that this applied mainly when the P.V.C. was 
on the die side, and it was a question of the re- 
distribution of the frictional stresses passing over 
the die. There was some slight diminution of 
properties when the P.V.C. was on the punch on 
the actual Swift Press. 


Repair of Plastic-coated Steel 

Mr. M. M. D. Powe tt (Shell Chemical Co.) 
asked Mr. Jenkins how readily a plastic-coated 
steel could be repaired, especially the types of 
materials with designs on them, if it was damaged 
as a result of external knocks. 

Mr. JENKINS said he felt that it was very difficult 
completely to repair any damage so that the repaired 
part looked uniform with the rest of the material, 
although it was possible to seal the coating. 

Mr. K. PARTINGTON (John Summers and Sons 
Ltd.) said that he considered that any damage to 
P.V.C. could be repaired, but he stressed that so 
far his firm had not had any troubles or received 
any complaints about damage, although at the 
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moment it was not possible to reproduce embossing 
during a repair. 

Mr. Hossis (Austin Motor Co. Ltd.) asked 
Mr. Jenkins to clarify the remark he had made 
about American motor-car manufacturers using 
coated steel extensively and yet motor-car manu- 
facturers in this country seemed rather reluctant 
to use it. 

Mr. K. PARTINGTON said that an exhibit in the 
Exhibition showed that plastic-coated steel was 
being used in the motor-car industry for interiors. 

Scrap Disposal 

Mr. L. Woop (English Electric Co. Ltd.) asked 
whether the steelworks would supply exact sizes 
of raw material to enable a user to keep down his 
scrap allowance, or, conversely, whether the steel- 
works would accept the scrap back. If not, what 
could the users do with the scrap ? 

Mr. W. N. JENKINS said that he did not know 
the answer to that problem, but he imagined that 
there was a range of widths of material sold, and 
if one manufacturer could not produce the width 
required, perhaps another manufacturer could. 
However, he felt that the manufacturers would be 
better able to answer that question than he was. 

Dr. E. Marks (Richard Thomas and Baldwins 
Ltd.) said that his firm would supply exactly the 
size that the customer wanted. However, if a 
customer had the wrong size and wanted to sell 
back the shearings, that was no good at all. 

Mr. K. PARTINGTON (John Summers and Sons 
Ltd.) said that he could support what Dr. Marks 
had said. 

Mr. I. R. BANKS said prepainted strip was 
manufactured against a specific requirement and 
in the size that was required. So far as scrap 
disposal was concerned, his firm had had little 
experience of that, but it had been found that the 
local scrap merchant was quite happy to take it. 

Mr. G. A. KNIGHT (Joseph Sankey and Sons 
Ltd.) said that in the motor-car industry and the 
domestic appliances industry the whole of the 
organization of press shops, assembly and finishing 
had been built up over the years on a tradition 
which it would be difficult to break down, the 
tradition that when articles came off the press they 
could be thrown into a skip. The off-cuts, which 
were valuable, were disposed of through balers, 
but the pressings themselves went to the assembly 
line or into the storage section where the tradition 
of storing in pallets was well established. Local 
damage would obviously occur. In the assembly 
section men were assembling, using well-established 
spot-welding methods and jigs and other equip- 
ment, and all the articles were being handled fairly 
roughly in the knowledge that when they went into 
the metal finishing and painting side of the factory 
all that damage could be taken care of and a very 
high-class article would emerge. 
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He felt that the further establishment of P.V.C. 
coated steel or prepainted steel of any sort would 
be very slow until that tradition was broken down. 
A great deal more education in the use of the 
materials was needed. 

Mr. I. R. BANKS said that he had knowledge 
of a press where small steel pressings, roughly 14-in. 
in diameter with the edges turned up, were pro- 
duced from prepainted strip. The pressings 
dropped down from the tool on to an inclined 
conveyor where they were inspected. They were 
dropped from the conveyor into a box. They were 
then transported in the box, with no special handling 
facilities or anything, to an assembly line where they 
were literally emptied on to the floor, shovelled into 
a hopper which was 5 ft. 6 in. or 6 ft. from the 
ground, and then fed automatically into the assem- 
bly machine. Yet, to the best of his knowledge, 
there was no damage to the paint. The gauge of 
the steel was about 0.010 in. 


Effective Thickness of P.V.C. Coatings 

Mr. R. HALL (Plessey Co. Ltd.) asked about the 
minimum thickness of P.V.C. coatings which were 
effective. Mr. Jenkins had talked about cost. He 
believed that many of the early coatings which were 
supplied in this country were a good deal thicker 
than those which had been used in America. 
Perhaps that fact had some relationship to the costs 
in this country as compared with the costs in 
America. 

Mr. W. N. JENKINS said that it was necessary 
to look at the cost of plastic in relation to the cost of 
steel. Deep-drawing quality steel, 0.024 in. thick, 
cost about 7d. per sq. ft., and plastic film, 0.008 in. 
thick, cost about 3d per sq. ft. A saving on the 
plastic was not, therefore, as important as might at 
first be thought. Thinner coatings introduced 
certain difficulties with deep embosses and a 
minimum thickness of plastic film for embossing 
was normally about 0.008 in. thick. Any reduction 
in thickness was bound to reduce the effectiveness 
of the coating to some degree but in his experience 
0.004 in. coatings unembossed were in general non- 
porous. 

The need for reducing the thickness of plastic 
was greatest when the steel itself was not very thick. 
There seemed to be a potential market for a thin 
pore-free coating on tinplate-gauge material. 
B.I.S.R.A. was giving some attention to lighter, 
cheaper laminated sheet, and at present a minimum 
thickness to give useful corrosion resistance would 
be about 0.003 in. 

Mr. R. HALL asked what minimum thicknesses 
were at the moment available in this country. 

Mr. W. N. JENKINS said that a minimum thick- 
ness of 0.008 in. was available. 

Mr. E. E. V. SHARPE referring to plastisol-coated 
steel, said that it was quite common in the United 
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States to supply material with a thickness of 
0.004 or 0.005 in. There was some material 
on show in the Exhibition which was 0.004 in. 
thick. 

Mr. W. N. JENKINS said that a minimum thick- 
ness of 0.008 in. was available in embossed coatings, 
but he believed that one manufacturer was market- 
ing plain coatings of 0.004 in. on tinplate-gauge 
material. 

Mr. L. V. CHILTON (British Aluminium Co. Ltd. 
said that he had seen in the Exhibition several 
items of domestic equipment made in - plastic- 
coated strip, and he wondered whether the manu- 
facturers could provide any information of any 
reorganization which was necessary on a production 
line in order to use the material. 

Mr. Timms (John Summers and Sons Ltd.) said 
that the items concerned were followed through 
quite closely and it was done without any modifica- 
tions whatever to the press tools. There was no 
difference in lubrication ; in fact, very little was 
applied. As far as the welding was concerned, a 
special machine was required, and those concerned 
jigged for it without any difficulty whatsoever. 
The welding time was about the same as it was 
previously. It was normal direct spotwelding 
without any jigs at all. 

With regard to the transport from the press to 
the welding machine, an assembly line was con- 
cerned. It had been found necessary (but still 
economical) to use the jigs to which Mr. Jenkins 
had referred in his talk. 

The CHAIRMAN asked Mr. Timms (who replied 
in the affirmative) whether his firm used special 
stillages for taking the articles from the press to 
wherever they went afterwards. 

Mr. TIMMS also said that his company had not 
reported any cases of damage during production. 
It was, however, necessary to make sure that there 
were no sharp edges and so on and that there was 
generally good workshop practice. The practice 
was to use detergent with water for cleaning. In the 
case of the tacia panel shown in the Exhibition, there 
was no special operation for cleaning the pressing 
as there was one already in operation before the 
car went out to the showrooms, and that took 
care of it. 

Mr. L. Woop (English Electric Ltd.) asked what 
happened to the scrap. 

Mr. TIMMS said that he thought the maximum 
width of any scrap was about | in., and that was 
just at the corners. 

Mr. L. Woop asked what happened to the scrap 
punched out to form holes. 

Mr. T1mMsS said that the practice was to take it 
home and make ashtrays of it. 

Mr. F. R. SaGE said that, in spite of what had 
been said, there had been instances where there 
had been severe damage in transit, and he wondered 
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whether consideration had been given to using 
protective coverings which could be applied cheaply 
at the source and stripped off after fabrication. 


Protection by Strippable Coatings 

Mr. E. E. V. SHARPE said that if the coating was 
P.V.C. one would be protecting P.V.C. with P.V.C. 
of similar composition, and he could not see the 
point of that. However, strippable plastisols or 
organosols were coming into use for protecting 
pre-polished strip prior to plating. One of the 
possible disadvantages was that organosols or 
P.V.C. in any form would go in in fairly heavy film, 
and they were relatively expensive, and what most 
people were looking for was material which was 
reclaimable so that it could be dissolved and used 
in solution for the next batch. 

When putting coatings of any sort over a painted 
surface—and this applied also to a certain extent to 
Stelvetite or aRTbrite—it was necessary to select 
carefully the solvents, if any, that were in the 
protective film that was being put on. P.V.C. was 
affected by certain organic solvents, which were 
inclined to swell it. 

Mr. R. HALL (Plessey Co. Ltd.) asked whether 
the steel mills were prepared to take back the 
scrap ? 

Dr. E. Marks (Richard Thomas and Baldwins 
Ltd.) said that the steel part of the scrap was useful 
but the P.V.C. part was no use at all in shearings, 
so that the value of the scrap would be only the 
normal scrap price. However, the steel works would 
take it back. 


Cost of Solvents in Coatings 

Mr. Hopkins (Gillette Industries Ltd.) said that 
some reference had been made to the cost of the 
solvents used in coatings. He wondered whether 
any further developments had been made in the 
use of emulsions, which he ,..uld have thought 
would have been very cheap. 

Mr. E. E. V. SHARPE said that there were two 
basic approaches to water-based materials. One 
was to use solutions and the other was to use 
emulsions. He had yet to see an emulsion type 
which was cheaper than one based on a solvent. 
Most of the interest in water-based materials arose 
not just because water was cheap and solvents 
were expensive. It arose purely out of the question 
of fire hazard. Several dip tanks for water-based 
primers were already installed. The Thunderbird 
line in the Ford works in Detroit used a water- 
based primer, but it had been installed only because 
of the factor of reduced insurance premiums, not 
from the point of view of saving solvents. The 
actual resins were so far more expensive than the 
resins which would be used in conjunction with 
organic solvents. Whether that state of affairs 
would always continue he could not say, but he felt 
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that it was an obvious development that ultimately 
there would be water-based materials for all methods 
of application, not only the roller coater method 
but also dipping and spraying. If satisfactory resins 
could be obtained which were competitive in price, 
there would be a definite advantage from the use 
of water-based materials. One of the snags with 
water-based materials so far, unfortunately, was 
the flash-off time because water did not evaporate 
very quickly, and many of the films were inclined 
to disrupt if they were put into too high a tempera- 
ture in the stoving ovens without getting most of the 
water away by some other means. 

Mr. W. E. Catt ey (Walterisation Co. Ltd.) said 
that at a recent meeting of the Institute of Metal 
Finishing concerned particularly with organic 
finishes, the question of water-based paints was 
fully discussed, and, in contradistinction to what 
Mr. Sharpe had said, it was felt that there were 
other more cogent reasons for the interest in and 
adoption of water-based paints. One of the prime 
reasons was the fact that ultimately with the increase 
in production the reduction in price of raw materials 
would make them a more economic proposition. 
It was felt that they offered considerable scope for 
reductions in price, a scope which the present de- 
velopment of the organic based paints did not offer. 

Another suggestion of interest related to the 


question of the disposal of the volatile constituents 


of paints. In the case of the water-based material 
disposal was a very much simpler proposition. 

It was generally felt by a number of represen- 
tatives of car manufacturers who were present that 
their interest in water-based paints was very 
considerable and was growing markedly and rapidly. 

Mr. Westrore (Richard Thomas and Baldwins 
Ltd.) said that, on the question of solvents, there 
was a possibility of producing a plastisol-based 
material which had a built-in adhesive. The 
plastisol base was a gell, and when the job was 
finished no solvents were used. Instead of using 
an adhesive for the primer, the adhesive built into 
the base. On gelling, it adhered to the metal. 
In addition, by removing the adhesive from the 
process the number of processes in the lines was 
reduced. 

Mr. W. N. JENKINS said that he thought the greatest 
saving in that respect would be having only one 
heating operation, and that, of course, did not 
necessarily mean having a plastisol with an included 
adhesive. It was conceivable to put on the adhesive 
and then apply the plastisol with the adhesive yet 
uncured and then do the two together afterwards. 

Mr. Westrope said that if it was possible to 
produce a base which was about the same price 
as the original type of base, then the cost of the 
adhesive as well as the solvent was eliminated. 

Mr. W. N. JENKINS said that he was not really 
convinced that it was a good idea to put the adhesive 


in the plastisol since it was dispersed throughout 
a three-dimensional medium, although the adhesive 
was only required at the interface. This would 
not only waste adhesive, but might detract from 
the properties of the film itself. 

Mr. WEstTRoPE said that his firm was working 
on the problem at the moment, and its concern was 
not with the exact type of adhesive normally used. 

Mr. E. E. V. SHARPE said that it was possible 
to blend numerous resins with a P.V.C. base to 
give quite a range of properties to them, and it was 
possible to make, in effect, a type of one-coat 
plastisol ; but very often the chemical resistance was 
impaired. 

Dr. W. E. Hoare (Tin Research Institute) asked 
whether plastisol-coated material had the same 
inherent virtue of producing a coated material 
where the coating was 100 per cent continuous as 
did the P.V.C.-coated material. 

He also said that he had been trying a for number 
of years to convince users who painted steel that 
it would be a good idea to buy steel primed with a 
metallic coating, but he had been unable to persuade 
them to think on these lines, even though it was 
possible to produce a primed material, costing one- 
eighth of a penny per sq. ft., at 2,000 ft. per min. 

Mr. E. E. V. SHARPE said that if a plastisol was 
direct sprayed it was possible to get a non-con- 
tinuous film by bad application. By applying the 
plastisol on a strip line by reversed coating and 
then embossing it, the stoving operation fused it, 
and the same process was produced in effect as with 
the calendered P.V.C.-coated sheets. In the case of 
plastisol the steel would be pre-primed. On the 
question of the pre-primed steel, he thought it had 
a lot of points in its favour and probably quite a 
few snags, but he thought it was worth going on, 
even against opposition. 

The CHAIRMAN said that in France there was a 
company which was marketing pre-treated primed 
sheet in four colours. He did not know what the 
colours were and on what scale it was being done, 
but it was being done. He had sent details of it 
to a British steel producer, with no result. 

Mr. Holden also said that his organization had 
used a lot of plastic-coated material. After guillo- 
tining, an offcut of linoleum was put in between each 
strip or piece of material. The next operation was the 
perforation of slots. When the bottom of a pile 
of sheets was reached it was found that the weight 
of the material on the top had bruised the plastic 
on the bottom five or six pieces. At the time he was 
told that there was no solvent or solution which 
would bring the plastic back to its original state. 
However, the dull texture of the face of the material 
was brightened up by having two strips across the 
blade. 

In the case of some unembossed plastic-coated 
steel sheet he used “ squiggle” lines had been 
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noticed on the plastic surface. He wondered whether 
those lines were due to the plastic coating or to the 
steel base. 

Mr. A. E. Rivey (Parnall and Sons Ltd.) said 
that he imagined that the defect was probably 
caused by the texture and characteristics of the 
natural plastic. 

Mr. WEsSTROPE said he thought it was true to 
say that with plastic with no embossing on it, 
marks produced in the plastic by the calendering 
operation showed up more; with an embossed 
plastic the calender marks were hidden. 


Effect of Detergents on Plastic-coated Steel 
Mr. F. J. de RAMER (Shell Chemical Co.) said 
that earlier on Mr. Timms had mentioned the use 
of detergents to clean P.V.C.-coated steel. In 
defence of P.V.C., and possibly to guard against 
the misuse of detergent, he would question that 
operation. If it was, in fact, so, he wondered 
whether Mr. Jenkins would comment on it. 

Mr. TIMMS said that he felt that what was being 
discussed was wiping rather than immersion. It 
was a question of whether some articles had been 
excessively cleaned in large batches. His firm 
had found that dipping an article in a tank full 
of water was quite sufficient and had no bad effect 
on the P.V.C., and their P.V.C. suppliers said that 
it was a satisfactory procedure. 

Mr. L. Gress (Metal Sections Ltd.) mentioned 
that there was a washing machine coming on to the 
market which had a lot of P.V.C.-coated material 
on it, and could be subject to detergents. 

Dr. W. E. Hoare said that 18 months ago some- 
one had given him a plastic-coated steel ashtray. 
It had been washed in some of the things which his 
wife had seen advertised on television, and it was 
still all right. 

Miss D. Price (Design and Research Centre) asked 
whether the coatings were equally satisfactory for 
wire, and if so, whether wire could be fabricated 
afterwards and woven into fine goods. 

Mr. E. E. V. SHARPE said that the ordinary 
conventional organic coating of paints and lacquers, 
etc., would adhere to wire. Presumably Miss Pile 
was talking about iron and steel wire and not 
necessarily copper wire, but most copper wires were 
lacquered. His organization had recently done a 
number of tests on wire coated with epoxy lacquers, 
pigmented as against galvanized, and with remark- 
ably good results. 

On the question of P.V.C.-covered wires, he 
thought the normal procedure was just to ignore 
a primer or an adhesive of any form and just 
extrude a tube of P.V.C. round the wire, loosely— 
not necessarily adhering—and just leave it like that, 
as it could not fall off because the wire went through 
the middle of it. 
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Miss Pre said that her question was connected 
with discussion in the corset industry. 

Mr. Roperts (Colvilles Ltd.) asked whether 
anyone present would reveal how much plastic- 
coated material his firm had made and how it 
compared with what was going on, say, 18 months 
ago. 

If plastic-coated material was used out of doors 
and trouble from weathering, such as alteration of 
colour, was experienced, was the surface then 
painted or did it have to be replaced ? 

It appeared from what had been said that it was 
not practicable to produce smooth surfaces because 
of markings in the plastic coating. He wondered 
whether it was possible to produce a smooth surface 
which was comparable to an enamelled surface 
from the point of view of providing tops for washing 
machines which might be used as baking boards 
and had to be easy to clean. 


Strength of High-frequency Welded Joints 

He wondered whether Mr. Jenkins would say 
what strength was obtained from the various joints 
made by high-frequency welding, etc., of the 
plastic as compared with spot-welded or riveted 
joints. 

There was a remark in one of the papers about 
lack of rust creep under the coatings. Was there 
any evidence to support this ? He wondered 
whether it would help if the steel was coated first 
with, say, zinc ? 

Referring to drying temperatures, did these 
cause age-hardening of the steel and was this the 
reason why pinch-passed or stabilized steel had to 
be used ? 

Mr. W. N. JENKINS said that he had no figures 
to show the amounts of material produced by the 
vanous manufacturers. 

Architects had told him that most materials 
changed in colour in time out of doors and they 
overcame the difficulty to some extent by designing 
buildings which looked attractive even when 
weathered. 

Presumably the strength of a joint between pieces 
welded on the P.V.C. faces would depend upon the 
strength of the P.V.C. and on the area of contact. 
In B.1.S.R.A. 1-in. wide Plasteel strips with a !-in. 
overlap had been welded together, and on pulling, 
the steel was stretched before the joint failed. 

Mr. I. R. BANKS said that he could safely state 
that on a number of household and office applica- 
tions there had been no evidence of the creep of 
rust from raw edges. With a properly designed 
article the edge was folded away, and if there was 
any chance of rust, then the creep would be very 
limited and very slow. 

As regards drying, the quality of the steel did not 
matter. It was a question of the temper, and provided 

(Continued in page 112) 








112 SHEET 


METAL 





INDUSTRIES FEBRUARY 1960 





LS.M.E. Discussion 


(Continued from page 111) 


that there was no kinking in going into the plant 
it was all right. So far as age-hardening was con- 
cerned, with ordinary drying the effect of the 
passage through the plant was that the equivalent 
of the age-hardening took place in about 10 days, 
so that age-hardening was accelerated and not 
accentuated. 





Filiform Corrosion 

Mr. SHERRYMAN (Gillette Industries Ltd.) said 
that he felt it necessary to take up the answer by 
Mr. Banks concerning corrosion at the raw edges. 
His firm did a considerable amount of roller-coating, 
and in certain conditions considerable filiform 
corrosion of the edges was obtained, particularly if 
one did not take precautions in packaging for 
tropical markets. 

Mr. E. E. V. SHARPE said that there were several 
theories about filiform corrosion and the conditions 
which created it, and he thought that the one which 
was most likely was that relating to insoluble salts 
in the rinse waters after any aqueoustreatment 
which had been used. A normal counter measure 
for that was to use de-mineralized water at the final 
rinse stage. 

The question of edge creep was largely allied 
to the adhesion of the coating in the first place and, 
of course, the type of coating. A light phosphate 
film certainly increased adhesion and decreased 
any tendency for rust creep from the edge. The 
comparison was with what it would have been like 
if the article had been painted by spraying or 
dipping so that the edge was coated. A comparison 
could only be made between the two after a scratch 
had been put through the film. In those conditions, 
he suggested that the creep from a scratch or a raw 


edge on the type of system about which they were 
talking, over a light phosphate coating, was not at 
all a serious problem. 

Reference had been made to a zinc coating under- 
neath and whether that would help. He thought 
that a zinc film could help, but zinc films had to be 
extremely thin—about 0.00015-in. or less—and 
it was a question of how long the zinc would stay 
there before it had done its job and could not do 
any more. Another aspect about the use of zinc 
films was whether they detracted from the initial 
adhesion of the coating or helped it. 

Mr. S. MakIns (Richard Thomas and Baldwins 
(Sales) Ltd.) said that his firm was putting a plastic 
film on a hot-dipped zinc-coated steel, the zinc 
thickness being about 0.00l-in. per piece. In any 
shear action the zinc was dragged over the edge 
and the thinner the sheet the greater the percentage 
of drag over the edge. A very unscientific test had 
been carried out in his office. A piece of expanded 
metal with a bare edge haa been on a windowledge 
for a year, and there was no sign of red rust on it 
at all. There had been a dry summer, but lately 
they had had their fair share of rain. The method 
was extremely effective in preventing the rusting 
of the edges and any creep of rust under the 
adhesive-treated plastic film. 

Mr. Nuttinc (Wilmot Breeden Ltd.) asked 
whether there was a possibility when using plastic- 
coated strip of having enclosed gases or volatiles 
from the P.V.C. which could cause corrosion of the 
surrounding metal. He thought there was a 
tendency for acid gases to be given off. 

Mr. E. E. V. SHARPE said that he had never 
heard of anything of that kind, but certain plasti- 
cisers were notoriously bad for leaching out and 
affecting foodstuffs, such as on the inside of a 
refrigerator. 





F.B.1. MAY ORGANIZE INDUSTRIAL 
EXHIBITIONS IN AUSTRALIA 


IR NORMAN KIPPING, Director-General of 
the F.B.I. returned, on January 16, from a 
world tour, during which he spent one month in 
Australia, where he visited Perth, Adelaide, Mel- 
bourne, Canberra, Brisbane, Port Kembla and 
Sydney. He concentrated on Australia because it 
is Britain’s second largest market after the U.S.A., 
because about 500 U.K. manufacturers have 
established industrial subsidiaries in Australia, 
because two-thirds of the investment in that 
country comes from the U.K. and because Britain 
is stil] Australia’s best customer. He also sought 


to counter the Australian charge that Britain takes 
the Australian market too much for granted and to 
offer some counter-balance to the erosive American 
influence and propaganda. 

Sir Norman said that far too little was known in 
Australia about Britain’s industrial and technical 
achievements, and it was clear that British industry 
would have to do a much better public relations job 
in Australia than in the past. 

He announced that the F.B.I. was now investigat- 
ing the possibility of holding an exhibition in 
Australia. Plans were under consideration for a 
“* prefabricated ” exhibition which could be held 
both in Sydney and Melbourne and possibly also in 
Wellington. 
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Press Brake 


for Refrigerator Cabinets 


By M. ANDERSON* 


PRESS brakes are used for many operations in 

most refrigerator plants where they have 
proved to be a reliable and versatile tool. However, 
the real versatility of the press brake is displayed 
to a much greater degree when applied to limited 
production refrigerator plants such as have recently 
been planned and established in a number of 
foreign countries. 

Here the press brake may be the only press used 
in the production of metal stampings used in the 
refrigerator cabinet. Even the doors can be made 
on the press brake, although the long stroke 
required for the deep-drawn outer stamping usually 
eliminates this drawn component from press-brake 
production. 

In one such plant one press brake was the only 
press used to produce all the larger stampings 
used in the refrigerator cabinet with the exception 
of the door which was imported from the U.S.A. 
as an unfinished pressing. The many smaller 
pressings required were also to be imported until 
additional smaller presses and 
their tooling could be set up. 

The basic requirements for 
the all-purpose press brake for 
this plant included pressure 
capacity of 250 tons, bed and 
ram surface dimensions 36 in. 
by 192 in., clear space between 
housings 150 in., stroke of 
5 in., and shut height of 14 in. 
This machine is illustrated in 
Fig. 1. 





* Chief Application Engineer, The 


Cincinnati Shaper Co., Lt 





Fig. 1.—Press brake for producing 
refrigerator - cabinet components, 
showing removable wide bolsters and 
heavy angles on ram and front of 
bed. Palm buttons for controlling the 
air-actuated clutch are shown 
mounted in the slot along the front 
edge of the bed angle 


To provide the greatest flexibility for die arrange- 
ments, removable bolster plates and heavy support 
angles were provided for the ram of the machine. 
The front surface of the bed was also a heavy 
removable angle to provide for possible future 
use of forming and piercing dies of the hang-over 
type. 

Special features required for this particular 
tooling included air counterbalances for the ram 
to offset the weight of heavy dies. Removable 
rubber cushions were installed under the bed to 
provide for draw pressure, and also an air-operated 
clutch with electric control. 

Two movable electric palm buttons at each 
operator station provided safe centrol of the press 
by requiring all operators to remove both hands 
from the die area to his palm buttons before the 
press stroke could be made. These palm buttons 


were connected to plug-type outlets by rubber- 
covered wire and supported and clamped in a slot 
along the edge of the front bed angle as shown in 
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Fig. 2.—Die setup for liner 
tops. Notches shown in the 
first operation prevent tear- 
ing in the draw die. Draw- 
ring pressure is provided by 
four rubber cushions, two of 
which are on the rear. Two 
smaller cylinders at the far 
left provide pressure for the 
final flanging operation 





Fig. 1. This allowed each palm button to be 
located most conveniently for the operator. Palm 
buttons not being used for a particular operation 
could be removed and replaced by special plugs, 
thereby retaining control in the remaining buttons. 

The electric control of the clutch was so arranged 
that during the down stroke of the press brake, 
release of any palm button would disengage the 
clutch and stop the stroke. All buttons then had 
to be released and all buttons again pressed to 
continue the stroke. After passing the bottom, 
the ram would automatically return upward to the 
top and stop. Again all buttons had to be released, 
then pressed to make another stroke. 

Another convenient feature was a remote control 
for the ram adjustment motor. This was attached 
to a rubber-covered wire long enough to allow the 
setup man to place it close at hand while setting 
any die. 

The 11 cabinet parts for which this installation 
was tooled were the three components of the inner 
food compartment, the outer shell and back, the 
inner and outer covers for the evaporator openings, 
and four reinforcement parts for the outer shell. 

The production of these various parts was 
necessarily in lots which were stored after the 
press-brake operations were completed. Tangent 
forming of the outer shell and U-forming and 
welding of the liner were completed immediately 
prior to the cleaning and enamelling processes. 

The miniature assembly-line technique used in 
this plant was planned for approximately 25 refri- 
gerators per day. Thus for a 22-day month, the 
total requirement was 550 pieces of each kind, 
made on 11! die setups. 

Using a fork-lift truck for handling dies, the 
total estimated time for all die setups required 





approximately 40 hours. This became an import- 
ant factor in production planning. By running 
the required number of parts for one month’s 
production, approximately 25 per cent of the total 
time had to be allowed for die setups. 

The estimated production time for running one 
month’s requirements of parts totalled 45 hours. 
Thus, with one die setup of each kind per month, 
a total of only 85 hours per month was anticipated, 
allowing a generous margin of time for increased 
production or addition of dies for producing other 
parts of the cabinet. 

Many factors influence the design of dies for 
the press brake. Here only the factor of operation 
balance will be discussed. The most desirable 
condition is that each individual die in a series 
used on one component complete its function in 
the same number of press strokes. That is, if 
each die requires only one stroke, all are in balance 
with a completed piece coming off at each press 
stroke. Likewise, if two strokes are required at 
each die, material again flows smoothly with a 
completed piece for every two strokes. 

In only one of the following cases was out-of- 
balance production encountered. In that case, 
the first operation and third operation dies each 
required two strokes while the second operation 
die required only one stroke. This condition was 
changed by dividing the second operation die 
into two dies requiring one stroke each. The 
second operator then served both second operation 
and third operation dies, achieving balance with the 
two-stroke cycle required by the first operation 
and fourth operation dies. 

Two of the most difficult parts to be made were 
the tops and bottoms of the food compartment. 
The tons are illustrated in Fig. 2. Since these are 
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Fig. 3.—Arrangement of rubber 

cushions for draw-ring pressure. 

Also shows liner top with one side 
pulled out of draw ring 


Fig. 4. 


almost identical with the bottoms, a single discussion 
serves for both. 

The design used in the U.S.A. was changed to 
permit hand gas welding assembly of the liner 
components instead of seam welding. This 
changed the design of the tops and bottoms so that 
a deeper, more difficult draw was required. Holding 
pressure for this, as well as for other drawn parts, 
was supplied by rubber cylinders under the over- 
hanging portions of the press brake bed as illus- 
trated in Fig. 3. These were easily adjustable to 
give the desired draw-ring pressure. 

A notching operation was found to avoid tearing 
the stampings at two of the difficult sections. The 
notching was done as a first operation as shown 
in Fig. 2, the part then being passed to the next 
station to the left where the draw position operation 
was performed. This was an especially interesting 
draw die since one of the four sides was allowed 
to pull completely out from the draw ring at the 
end of the stroke while the other three sides 
remained under the ring as shown in Fig. 3. 

The third operation die trimmed and perforated 
the drawn stamping, leaving a 45-deg. edge on 
three sides that was desirable for the fit-up and 
welding operations as illustrated in Fig. 6. 

The fourth operation formed up the front flange, 
again using rubber cylinders for pressure, in this 
case, to avoid a more expensive die design using 


springs. 


-Sides-and-back of liner ready for U form. 
holes in the large perforating and trimming die can be made without removing 
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Changes in arrangement of 


the die from the press brake 


The third component of the liner comprised 
the sides and back, a single piece, as shown in 
Fig. 4. The operations were so arranged that the 
first and fourth operations required two strokes, 
while the second and third required only one stroke 
each. To balance the operations, a single operator 
served both second and third stations, transferring 
the piece between press strokes, as described in a 
preceding paragraph. 

The first operation consisted of a partial form 


Fig. 5.—Welding fixture for liners. Shows fit-up of 
trimmed edge on liner top and excess metal to be fused into 
joint by gas torch 






Vaz PROJECTING EDGE 
TO BE FUSED INTO JOINT 


Yaad chcaccintcchchhe 
. 




































116 SHEET METAL 








Fig. 6.—Back panel 
made complete from rect- 
angular sheared blank in 
one operation. Die is 
arranged with positive 
stops to prevent damage 


to die parts by ram 
position being adjusted 
too low 





die for the front edge, to shape the metal properly 
for the second operation. 

The second operation as finally executed trimmed 
the two edges previously formed and perforated 
all holes for shelf supports, evaporator supports, 
cabinet assembly holes, etc., omitting only the large 
opening for the evaporator. This die was designed 
with easily removable punches or groups of punches, 
arranged to produce three different models. 

Because of the difference in opening for the two 
types of evaporators, two third-operation dies 
were required for the three models. These dies 
were combination blank and form dies, forming 
the edges of the opening slightly for additional 
stiffness at the same time that the opening was 
blanked out. 
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The fourth operation completed the flange on 
the two front edges. Due to the storage problem, 
the final operation of bending these parts into the 
U form was done on a special bending fixture 
just before the welding-assembly. 

Although it has no bearing on the press brake 
tooling, an interesting sidelight is furnished by 
the welding-assembly of the three liner components. 
Using a combination of air and hand clamping, 
the parts were positioned in a water-cooled fixture 
as shown in Fig. 5. The small projecting portion 
of the side was used as material to be melted into the 
joint. By skilful control of torch temperature, 
the excess metal was fused into a solid joint. A 
welding rod was kept handy, but seldom needed by 
the welder. The 45-deg. sheared edges of the top 





Fig. 7.—Bolsters contain 
movable units for notch- 
ing and punching the 
outer shell blank. The 
top edge is gauged at the 
front of the die; the 
bottom edge at the rear 
Notching scraps fall 
through the lower bolster 
and out the rear side 
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stamping fit-up without an inside burr, and may 
even fuse completely during the welding process. 

The backs of the cabinets illustrated in Fig. 6 
were made in a single die from a rectangular 
sheared blank. The curved top edge was trimmed 
to shape and all holes pierced. The evaporator and 
compressor openings were blanked and flanged 
by a combination shear and form operation within 
the die. 

The inner covers for the evaporator opening 
were made in four dies. The first die made two 
notches whose purpose was to gauge the stock in 
proper location for the second operation of drawing 
a bump for the light-socket. This draw die was 
made with springs for draw-ring pressure. The 
third die punched the assembly holes and drew a 

,-in. flange for a stiffener with a pinch-trim at 
the bottom of the stroke. The fourth die punched 
holes for the light-socket in the previously drawn 
bump. Using four operators, production was one 
completed piece per stroke. 

The outer covers were also made in four dies. 
The first operation was blanking from a squared 
sheared blank. The second operation was a shallow 
draw, leaving a narrow flange turned outward. 
Because of the small draw-ring travel, springs were 
used for pressure in this die. The third operation 
punched holes for assembly and the fourth reverse- 
flanged one corner. Again, production was one 
completed piece per stroke. 


METAL INDUSTRIES 117 





Fig 8.— Shows four-station, 

double-deck die for making triple- 

fold front form and back flange 

on the outer shell. Upper bolsters 

and front ram angles are removed 

to allow part to form up in the 
first operation 


e 
Fig. 9.—Sketch showing four 
positions of double-deck die for 
triple fold and back flange. In 


operation, only one front and one 
station is used at each stroke, 
piece €ac hk second 
stroke A cross-section of the 
completed piece is shown at the 
bottom of the sketch 


rear 
completing a 
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The front cross-rail for the lower edge of the food 
compartment opening was completed in two dies, 
the first piercing all holes and embossing all welding 
projections, the second drawing and forming 
complete, using springs for pressure. 

In a similar way, the right- and left-hand door 
opening reinforcements were made, the first 
operation piercing and forming tabs, punching 
holes and notching the sheared blank, the second 
operation drawing and forming complete. 


(Continued in page 118) 
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The cabinet top reinforcements were blanked 
from a rectangular sheared blank in the first 
operation and drawn completely in the second. 

Discussion of the outer shell has been left to the 
last, as it is the only part for which two die setups 
were required. The first operation was notching 
the blank which was approximately 22 in. by 141 in. 
in size. Several notching units were spaced as 
required along the length of a pair of bolsters or 
rails, and clamped with set screws as illustrated 
in Fig. 7. Being individually adjustable, changes 
for different sizes and models were relatively 
simple. The lower bolster, which was of welded 
ribbed construction with sheet metal chutes to 
expel the notched scrap pieces to the rear of the 
bolster, was guided by removable guide post and 
bushing sets at the ends. 

In operation, the sheared blank was placed on 
the front section of the die against gauge pins 
and one stroke made which notched the front edge 
and punched the hinge holes. The blank was then 
pushed through the die to the rear and the back 
edge gauged in the same way against gauge pins 
and notched in a different pattern by a second 
stroke. For greater production, both front and rear 
positions were filled for each stroke, thus com- 
pletely notching and piercing one blank each stroke. 

The forming operations were performed on a 
double deck die which is unusual in having forming 
operations on two levels on both front and rear 
sides of the die. (See Figs. 8 and 9. 

The first operation, in the front, lower level 
makes a partial form on the front triple-flange 
section. The second operation is one on the 
front, upper level and consists of flattening the 
fold. Since the fold must be flattened very com- 
pletely in preparation for subsequent operations 
to be successful, considerable pressure is required. 
Indeed, this operation determines the tonnage 
capacity requirement of the press brake. 

The third operation completes the triple-fold 
front edge on the lower level at the rear of the die, 
the piece first being pushed through the die from 
the front and turned over before being placed in 
position on the die. A mandrel strip arranged to 
have a small amount of movement and a spring 
stripper pad permit the work piece to be inserted 
and removed without difficulty. 

The fourth operation is made by again turning 
the piece over and forming the rear flange in a 
wipe-up type of die at the rear upper level. Finished 
width is held within close limits by completing this 
simple form last, gauging from the completed triple 
flange. 

In production, two stations of the die are used 
each stroke, thus completing a piece each second 
stroke of the press brake. A very desirable feature 
of this die is the ability to complete the forming 
in one handling, which makes it compare favourably 


with the rolling-machine process used in this 
country. 

The final operation on the outer shell was per- 
formed on a tangent bending machine in the same 
manner as standard practice in this country. 

Using the tooling setups described on one press 
brake, together with one squaring shear, one tangent 
bending machine, and one special bending fixture, 
between 5,000 and 10,000 refrigerator cabinets 
per year, or at least all the principal components 
except the door, can be produced. The parts 
produced will assemble interchangeably with parts 
made in conventional presses. This is of particular 
value for foreign manufacturers operating under 
license to produce standard U.S. models, where a 
portion of the parts may be imported for one reason 
or another. 

The versatility and adaptability of the press brake 
for special tooling can be illustrated by many case 
histories, but this “ cold-storage” story is an 
exceptionally good example. 





APPOINTMENT OF A SECOND VICE- 
CHAIRMAN OF THE GAUGE AND TOOL 
MAKERS’ ASSOCIATION 


At a recent meeting of the Council of the Associ- 
ation, Mr. Alex Dormer, Chairman and Joint 
Managing Director of The Sheffield Twist Drill 
and Steel Co. Ltd., Sheffield, was appointed 
second Vice-Chairman of the Gauge and Tool 
Makers’ Association to fill the vacancy caused 
by the death of Mr. H. G. Carmichael Wilson. 

The Officers of the Association for the Year 1960 
are accordingly as follows:— 

President; Sir Stanley J. Harley, B.Sc., M.I.- 
Mech.E., M.1I.Prod.E., (Chairman and managing 
director of Coventry Gauge and Tool Co. Ltd.). 

Immediate-Past-President; F. W. Halliwell, Esq., 
C.B.E., M.I.Mech.E., M.1I.Prod.E., (Chairman and 
joint managing director of Gay’s (Hampton) Ltd.). 

Vice-Presidents; A. L. Dennison, Esq., M.I.- 
Prod.E., (Chairman of Birmingham Tool and 
Gauge Co. Ltd.); H. S. Holden, Esq., M.I.Prod.E., 
(Managing director of Brooke Tool Manufacturing 
Co. Ltd.); T. Ratcliffe, Esq., M.1.Prod.E., (Chair- 
man and managing director of Ratcliffe Tool Co. 
Ltd.); L. E. Van Moppes, Esq., (Chairman of 
L. M. Van Moppes and Sons (Diamond Tools) Ltd.). 

Chairman; G. P. Barrott, Esq., M.I.Prod.E., 
(Managing director of Precision Grinding Ltd.). 

Vice-Chairmen; R. Kirchner, Esq., M.I.Mech.E., 
M.I.Prod.E., (Deputy chairman and joint managing 
director of Arnott and Harrison Ltd.); A. Dormer, 
Esq., (Chairman and joint managing director of 
Sheffield Twist Drill and Steel Co. Ltd.). 

Hon. Treasurer; J. C. Brown, Esq., (Director of 
Pitter Gauge and Tool Co. Ltd.). 
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THE PRE-STRESSED 








SERS of steel strip in modern high-production 

component manufacture, particularly in the 
automobile industry, are turning more and more 
to fully automatic processes. As a result of this it is 
found that the standard gauge tolerances which have 
been in existence for some years are enough to 
cause some difficulty in maintaining full operational 
speed of the lines. The tendency is, therefore, to 
ask the mill for tighter tolerances and it is quite 
possible that the standard will be revised in the 
not too distant future. 

Although it is possible to roll accurately in a 
modern mill the massive design does not lend itself 
easily to high-precision work, as in spite of housings 
which may weigh several hundred tons, the mill 
springs considerably with change in gauge of the 
in-going strip. In recent years the trend of rolling- 
mill development has been to stiffer mills with a 
much reduced mill spring and the possibility of 
greater precision in rolling. 

One manufacturer has tackled this problem by 
reducing the number of parts in a rolling mill to 
the minimum and making the stressed components 
as short as possible. The ultimate design in this 
direction is that in which heavy chocks are bolted 
together directly and roll adjustment carried out 
by means of eccentric sleeves carrying the roll-neck 
bearings in the chocks. In this design the high- 
tensile bolts connecting the chocks are carrying 
the rolling load and the spring can be calculated 
accurately and will be constant for a given load. 

Other manufacturers have reduced mill spring by 
pre-stressing the mill housing. Originally, high- 
tensile bolts were passed through the axis of each 
housing post and tightened down to give a heavy 
pre-load. A variation of this is to have separate 
bridge pieces held to the housing post by means 
of high-tensile bolts which are again tightened 
to give a pre-load, as shown in Fig. 1. The stiffest 
mill of all will be the bolted chock type with pre- 
stressed bolts. 





* Assistant Manager, Cold Rolling, Abbey Works, Steel Com pany 
of Wales Limited. 


MILL HOUSING 


By C. W. STARLING, B.Eng., A.M.I.Mech.E.* 


There is a great deal of controversy over the 
effect of pre-stressing on mill spring and a common 
fallacy is that the spring of a pre-stressed housing 
is zero. In actual fact, the spring is only reduced 
in so far as the high-tensile bolts have a higher 
Young’s modulus than a cast iron or cast steel 
housing post. It will be shown that for a block of 
metal, pre-loaded by means of a bolt, the external 
force required to stretch the block by a given 
amount is exactly the same as the sum of the forces 
which would be required to stretch the separate 
unstressed block and bolt by the same amount. 
It will also be shown that provided the pre-load 
is always greater than zero, the relationship between 
the load on the block and the extension of the 
pre-stressed block is independent of the magnitude 
of the pre-load. 


The Simple Case of a Pre-stressed Block— 
Solved Graphically 

The simple case of a block of metal pre-loaded 

by means of a bolt through it is a standard example 

in text books of mechanics and has been discussed 


at some length by Southwell. In order to under- 





Fig. 1. A mill 
housing pre-stressed 
by high-tensile bolts 
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A high-tensile bolt through 
a cast block: 
a) bolt loose; (6b) bolt tight 


Fig. 2 (left). 


Fig. 3 (below).—Load/extension dia- 
grams for the pre-stressed block and bolt 












































(a) (b) 


stand the principle of pre-stressing of mill housings, 
this is given again as an introduction to the applica- 
tion of the principle of pre-stressing to a series of 
blocks and a simple mill housing. 

Fig. 2 shows a block of metal with a hole bored 
through it and a fitted bolt passing through the 
hole. A load can be applied to the block and the 
bolt by tightening the nut which has a substantial 
washer beneath it to spread the load over the full 
cross-section of the block. 

In Fig. 2 (a) :— 

The length of the unstressed block 

The cross-sectional area of the block 

Young’s Modulus for the block I 

The unstressed bolt length ‘a b 

The cross-sectional area of the bolt A, 

Young’s Modulus for the bolt E, 

In the equations, extensions under load are 
considered to be positive and contractions under 
load to be negative. 

If the nut is tightened up to give a load F in the 
bolt, assuming that the ends of the block are 
infinitely rigid, the load in the block must also be 
F and the new length of the block will be a a, 
as shown in Fig. 2 (4). 

If the nut is tightened to the shoulder of the 
bolt there will be a change in dimensions equal to 
a b, as seen in Fig. 2 (a), and this change in 
dimension will be the sum of the extension of the 
bolt and the contraction of the block. Then from 
Hooke’s Law, if /\ 6 is the extension of the bolt 

b bF 
A, E, 
and similarly, the contraction of the block is 
where 


Aa 





But the extension of the bolt plus the contraction 
of the block = a — 6 


therefore a b oF oF 


A,E,  A,E, 

From this it is possible to find the length of bolt 
b which would be required to give a pre-load F or 
alternatively for a known length 6 it is possible to 
calculated the pre-load. 

If an external force is now applied to the com- 
posite pre-stressed block, the change in length of the 
block can be calculated. It is, however, easier to 
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follow the principle of the calculation if it is shown 
graphically. 

If a tensile force is applied to the bolt, the load 
extension curve is a straight line, provided the bolt 
is not stretched beyond the elastic limit. Fig. 3 (a 
shows the load/extension diagram for a bolt of 
initial length 6. The slope of the load extension 
line will be + 

A, E, 

b 

A similar load /extension diagram can be plotted 
for the block, but in this case there is, in fact, a 
contraction of the block and the “ extension” will 
be negative, as shown in Fig. 3 (6). 

The load /extension diagram for the block and the 
bolt can now be combined to represent the pre- 
stressed block, as shown in Fig. 3 (c). If the load 
extension diagrams for the individual components 
are understood, the diagram for the composite 
block will be fairly obvious. When there are no 
external forces in the system, force F in the bolt 
must equal force F in the block and the intersection 
of the two lines, in Fig. 3 (c), must be the position 
of equilibrium. The final length of the pre-stressed 
bolt is then 6 + b, ora a, as shown by the 
dotted line in the diagram. If this is drawn accur- 
ately to scale, the same information can be obtained 
from it, as can be obtained from equation 3. The 
shaded area under the graph represents conditions 
which can be obtained for various degrees of 
tightness of the nut, while points outside the shaded 
area are imaginary and could not be obtained in 
practice. 

If an external force P is applied to the composite 
pre-stressed block and results in an extension of the 
block equal to €, this can be shown on the load 
extension diagram, as in Fig. 4. Any information 
which is now required concerning the forces in the 
system can be obtained from this diagram by simple 
geometry. If extension € is drawn to the correct 
scale in the diagram, the external force P required 
to give this extension will be represented by AB, 
and it will be seen that AB = AC — CB, which is 
equal to the force required to stretch the bolt a 
distance € plus the load required 
to contract the block a distance €. 

It is more convenient to be able 
t) calculate the various factors 
from simple equations rather than 


and from equation | above, ~ 


to have to make a scale drawing for each case and 
the equations can be deduced from the stress /strain 
relationship diagram for the composite block with an 
external force. In Fig. 2 (6) if L is the length of the 
pre-stressed block before applying the external 
force P, it will be seen that L = a a. 
Then from equation (2) 
I aF 
‘ ALE 


and similarly, L 
or from equation (1), 
F \ 
E; b ( — 
; A. E,) 


Then from equations (4) and (5), 


It has already been shown that from the diagram 
P = AB = AC + CB 
and as from the geometry of the diagram 
AC 
CB 


€ tan a 
€ tan 6, 
then P = Etana + EtanP. 

As tan a is the slope of the load extension graph 
for the bolt, 

E, A, 
b 

and tan 6 is the slope of the load extension graph 
for the block, 


then P 


or — 
E 


In practice 6 is not known and should be elimi- 
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Fig. 4.—Load/extension diagram for a 


EXTENSION 








2 


pre-stressed block with an external force << 





LENGTH OF 


<@q——__- PRESTRESSED 





6.oOcE 





122 SHEET METAI 





nated. This is done by substituting from equation 
(6) in equation (7), giving, 
P A,E, 


Veter + AL E,(1 


—. 


therefore 


or 


€ 
P 
= 


= Pa (A, E, F 
€ a oe he SS 
ves A, E, (A, E, + A; Ey) 
From the diagram it will be seen that the load in 
the bolt is 


F 


If the value of € from equation (8) and the value 
of 6 from equation (6) is substituted in the above, 
it becomes 

E, A, Pa(A, E, 
F aaa 
A, E, (A, E, 
7414p (A, E, — 
A, E, 


Then force in the bolt 





Fig. 5.—High-tensile bolt through a block: 
a) bolt loose; (b) bolt tightened to preload F; (c) preloaded 
block with external force P 
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Again referring to the diagram, it will be seen 
that the force in the block is F — CB = F cane 
Substituting for € from equation (8) in this gives 

pf * E, Pa (A, E, — F 
a A, E, (A, E, + A, E, 


: : (A, E, — F) 

or force in block I P AE, ACE)" 

Equations (8), (9) and (10) can then be used to 
calculate the load in the bolt, the load in the block 
and the extension of the block under an external 
force P and a preload F. 

In all these equations it will be seen that there is 
a term which includes F either added to, or sub- 
tracted from AE. As F will be very small in relation 
to AE, for all practical purposes F in this term can 
be ignored completely. The three equations then 
become 


€ 








.(10) 


Pa 
A,E, +A, E, 


Force in the bolt 





Force in the block = F 


The Simple Case of a Pre-stressed Block— 
Solved Mathematically 


Having reached an understanding of the mech- 
anics of pre-stressing a metal block by graphical 
methods, it becomes relatively simple to analyse 
the problem mathematically. 

Figs. 5 (a), 5 (6) and 5 (c) show an unstressed 
block with a bolt through it, the same block with 
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_ 
(a) (bo) 
Fig. 6. 


d) shows a simplified pre-stressed mill housing, c 


a pre-load F, and the same pre-loaded block with 


external force P. 
The extension of the block due to P is €. 
From Fig. 5 (6) it will be seen that 
aF 
A, E, 
and from Fig. 5 (c) 
for equilibrium, P F, 
The increase in load on the bolt F, 
this gives an increase in length €. 
The unstrained length = 6 


then F, — F : a E, 


The increase in load in the block will be 


. € A, E, 
F, — (— F) =F — F, cA, E, 


a 


a 


Then substituting in equation (15 
P ceh§ Ep riAE€ 
b 
A, E, 
== 
a (A, E, 
A, E, 

(A, E, + F 
A, E, 
Combining these two equations gives 

» — q AEs (As E. — F) 
A, E, (A, E, + F) 


Therefore . 
a 


and 6 b=6b 





and substituting this value of 6 in equation (17 


gives 
P A, E, (A, E, a F) A, E, 
=e a (A, E, — F) a 


Pony A, E, (A, E, + A, E,) : 
from which E a(A, E, F Ble ces! 
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A series of blocks pre-stressed by a bolt: (c) shows 
mpared to 




















a 
G) 


NS 


the pre-stressed blocks with an additional external force P 


the simple pre-stressed block 


s with an external force 


Substituting for 6 in equation (16) gives 
E Fi€ ALE, F A, E, (A, E, + 


bo a (A, E, 

which reduces to 
: . E, F 
rene TAL 


It has already _ n that 


F Fy 


P(A 
' (AVE 
been 

E, 


A, 
a S and by substituting for € 


a 
from equation (18) it gives 

r=? - ete —B 
a A, E, (A, E, + A, 
P(A, E, — F) 
A, E, + A, E, 


or Fy 


The Case of a Series of Pre-stressed Blocks 

Figs. 6 (a), 6 (6) and 6 (c) show a series of three 
blocks threaded on a bolt. Fig. 6 (a) shows the 
unstressed system, Fig. 6 (6) shows the system under 
a pre-stress and Fig. 6 (c) shows the pre-stressed 
system with an external force P tending to separate 
the outer blocks. 

The effect of pre-stressing on this simple system 
is analysed and the results obtained can be applied 
to a pre-stressed mill housing. Fig. 6 (d) shows a 
simple bolted chock housing, which can be con- 
sidered as two sets of blocks under a pre-load and 
an external force as in Fig. 6 (c). 

In the diagrams, A,, A,, E,, E, a, c, d, e, F, and P 
are known. 

Using Hooke’s Law it will be seen from the 
diagram that 

cF 
A, E, 


As before o( l 


c 
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A, E, (A, E. — F 
A, E, (A, E, F 

All the factors shown in Fig. 6 (a) and 6 (6) are 
now known or can be calculated from the above. 

If the bolt is in clearance holes and only contacts 
the blocks at the top and the bottom, the only force 
on the centre block will be the reaction of the outer 
ones. 

Then for equilibrium F, F P F, P 
therefore F, F, 

There is no external force between the bolt head 
and the block, therefore F, F F, F’ say 
and F, F’ P. 


therefore 6 = a 


Then, to a close approximation, 
F’ Pd A, E, 
a (A, E, A, E,) 


If required, the mathematically correct equation 
can be obtained by substituting the value of 6 from 
equation (21) in equation (26). 

Then F’ — F Pd (A, E, + F 


In considering the “ spring” of a pre-stressed 
mill, it is the change in length of the middle block 
under the external force which is significant, i.c., 

d 'd = € say. 

Substituting from equation (27) in equation (23), 





b 

















Apply Hooke’s Law to each block and to the bolt, Fd Pd 
giving . d d er +e 
{ , ——— Pd | ) 
¢ Aé AE. i (E _ Pd A, E, + F ) 
(F — F’), = fie Ee \ a(A, E, + A, E, 
A, E, bp ie. Ad Pda_ 
‘ [ F P F] d A, E, 
d d 7 f d(AE a 
f . P F 4 d 23 ( a (A, E, A, E, } 
A,E which gives, 
, F F) ¢ ee. (LAB +a A, E, — dA, E, — 4F)\ 
e ¢ ~e Oe P AE a(A, E, + A, E, ) 
(BF F)¢ and in the form in which it will be applied to mill 
a , 24) calculations 
Aye P A, E, a (A, E, + A, E, 
(Ac¢ 7 d d) r : E da a (A, E, 1 A, E, - d (A, E, + F 
F ms F . NN ee tin 5) oe Te atm a dna danee is (28) 
A, E, This will only be true if F, > 0. 
Substitute from equations (22), (23) and (24) in t.¢., F P> 0. 
equation (25 The limiting condition is F’ = P 
lg. 7 ; . , Pd(A, E, + F 
ALE, (Fe F'¢ Fd Pd or P F a) AE, 
. 7. — Ee 7: 2 . , Pd(A, E, + F 
F d Fi F'¢ F’b Fb A, E, or F I a(A, E, — A, E. wT tepetwonees« 29) 
] : : : l For the pre-stressing to be effective, F must be 
aly wa (aF aF Pd Fb Fb A. E,_ greater “ts the value Seecieal from this equation. 
iba gives . It will be seen from this that the pre-load 
aF aF Pd F'’b Fb required is less than the rolling load. 
A,E, A, FE, ALE A,E, ALE Relationship Between the “ Stiffness” of a 
Then ’ Pre-stressed and a non Pre-stressed Mill 
F ( a IF J wey. s Pd In applying the simple case of the pre-stressed 
A, E, A,E,/ ALE, A, E A: E, blocks to a rolling mill, the “ mill spring ”’ will be 
from which the change in length d. 
. ' Pd A, E, A, E With no pre-stress, 
F F A. E. (aA,E,— 6A, “ Mill spring” € stretch in the bolt 
: PAA E, compression of top block -- compression of bottom 
or F F . Eat AE ccc 26) block. 
4a) 41 ‘ag & Pb Pc Pe 
To the limit of accuracy required for all practical 1.é., © A, E, AE AE. 
purposes, 
a=6 Continued in page 136 
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THE TECHNIQUE OF 


HARDNESS TESTING and its 








Testing of Cold-Worked Strip—Drawn 
Material 

HARDNESS testing with small indenters and 

loads, on material hardened by cold drawing 
presents a number of difficulties. Material which 
has been drawn through dies often shows a marked 
unevenness of hardness from centre of stock to 
the outside. Sheet and strip which has been given 
a very light reduction after annealing shows similar 
non-uniformity. Increasing the drafting or amount 
of cold work tends to even out the hardness varia- 
tion. Softening of the surface may occur, however, 
if the drafting is very heavy. 

Copper bar and strip for electrical applications 
is frequently drawn to size, the temper of the 
material being controlled by tensile tests. This 
test is, however, considered expensive in material 
and time since the stress value is not an important 
design factor. Many authorities consider that 
the temper of the material can be adequately con- 
trolled by the hardness test. The Standard 
specification gives hardness values “as a guide ” 
to cover the three accepted tempers, i.c., B.S.S. 
1432, 1433. 

Copper strip for conductor work is usually drawn 
to size with a final reduction of 12 to 20 per cent 
R.A. Where circular stock is used the variation 
of temper follows a reasonably symmetrical pattern. 
Where the stock is square or rectangular in section 
there is a wide variation in the pattern of hardness 
values on the cross-section as well as on the drawn 
faces of the stock. As a result the hardness tends 
to vary with load, there is a general fall in hardness 
as the load is increased, but depending on the degree 
of reduction a slight initial rise may be observed. 

The work of Hundy referred to earlier shows that 
the inhomogenity of hardness in drawn copper 
showed considerable variation due to drawing 
through dies of various angles. Dies for drawing 
copper normally have an angle between 18 to 20 deg. 
(Table XII). Owing to the difficulty of accurately 
measuring this internal angle, and the continued 


Use as a Test in the Production of Copper and 
Copper Alloys in the Form of Sheet and Strip 


By V. L. JAMES* 


(Concluded from page 819, December, 1959) 





TABLE XII1—Effect of Die Angle and Reduction on In- 
homogenity Factor 
~ Die angle Reduction _ | LH. ; 
30 deg. 2 48 
7.5 43 
18 15 
38 6 
20 deg 1.5 18 
10 11 
58 0 
12 deg. 2 | 1 
6.5 8 
18 0 
LH Inhomogenity factor. 
H, — H, 
H, 
H, Surface Hardness 


H, Core Hardness 


In control work of this nature, where DPN or 
small load Brinell is used it is not possible to take 
an average of three hardness readings at random 
positions on the bar. It is essential that hardness 
tests be made at definite selected points and under 
a standard load which may be chosen for conven- 
ience, since thickness of material will often allow 
loads of 100 kg. or more to be used. Where strip 
material is sufficiently wide and thick Brinell 
testing with a large-diameter ball is advocated, 
although this does not provide information of 
hardness at corners. Table XIII shows variation 
on a face of drawn material. 

Drawn material that can be hardened by heat- 
treatment may still show uneven hardness distri- 
bution after drawing and heat-treatment. The 
increase of hardness due to solution treatment and 
tempering of such alloys is often related to the 
degree of cold work prior to heat-treatment. 

The assessment of approximate tensile strength 
values from hardness tests is a common practice 





repolishing of the dies, the entrance angle is by no in a number of industrial laboratories. In fact, 
means as Constant as it is thought to be. © Enfield Technical College 
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TaBLe XIII—DP Hardness Variation Across Face of 
Drawn Copper Strip, Given approximately 10 to 12 per 
cent Reduction in Area 











Stock size Position of Test Load 30 kg. 
Edge — > Centre 
gin, x 2} in. 95 | 91 | 89 | 88 
2 in. 1} in. 98 — . oo 2 2 
tin. x 1 in. 100 94 | 91 86 





factors for converting BHN to UTS for steel are 
well known and very accurate. 
BHN x f= UTS 
f varies from 0.2 to 0.25. 

The hardness of certain age-hardenable alloys 
is also very closely related to tensile strength. 
This relationship as far as drawn copper and its 
alloys is concerned is not satisfactory, as there appears 
to be a number of extraneous factors which cause 
irregular relationships between tensile strength and 
hardness. 

The amount and distribution of copper-oxide 
in copper bar produced from wire bar exerts a 
large influence. Copper wire bars are cast in 
such a way as to show a level or slightly crowned 
set on the free surface of bar. However, copper 
absorbs oxygen and this free surface is often very 
high in copper oxide while the oxygen content of the 
main bulk of copper is acceptable. After working 
and drawing into bar stock, this concentration of 
oxide usually occurs along one side. A tensile 
test on the full section of the stock exhibits two 
zones in the fracture. One associated with the 
segregated oxide appears cold short or brittle, while 
the other shows characteristics of a ductile material. 

If this oxide-rich side is removed the tensile 
strength of the bar as a whole tends to rise ; at the 
same time there is a slight rise in ductility. The 
thicker the oxide skin zone the more pronounced 
this effect. The size of copper oxide particles 
does not appear to have a great influence on strength 
even on thin strip. 

The tensile/hardness ratio is also affected by 
regularity, as well as size of crystals, although the 
former is perhaps the most important in this 
respect. The non-uniform work of drawn material 
often leads to uneven crystal size on subsequent 
annealing. Subsequent cold reduction of this 
material produces an uneven rippled surface due 
to the coarse grain and irregular size of crystals. 


Relation of Hardness to Mechanical 
Properties and Grain-size 
It has been stated earlier that the hardness value, 
although having stress units expressed as kilograms 
per sq. mm., is in fact a fictitious stress. Numerous 
curves, graphs and tables have been published 
indicating that there is a definite relation between 


CQuecyT LAC TAT 


mechanical properties such as yield stress, or 
ultimate tensile stress and hardness for non-ferrous 
metals. There is a well tried relationship between 
BHN and UTS of certain steels. In most cases 
the approach has been empirical and very little 
attempt has been made to develop a sound physical 
basis when determining the relationship. 

Arbten and Murphy investigated the relation 
of DPN/modulus of elasticity and yield strength 
for ductile metals. The investigation was ap- 
proached from a consideration of the elastic pro- 
perties of the materials. The authors thought 
that one of the dimensional properties, of which 
hardness is a function, is the modulus of elasticity. 
The higher the modulus of elasticity, the greater 
the hardness will be. The results of the experi- 
ments did not substantiate these points. Equations 
derived from these experiments are limited in 
accuracy due to the small number of tests and the 
scatter of the experimental results. 

The equations suggested for materials with 
different values of E were :— 


(Hy.) Ib. per sq. in. 

UTS 625 + 445Hy. E 10 10° 

(lb. per sq. in.) 554 + 423Hyv. 17 10° 
23,200 +- 585Hy 30 10° 


The report concluded that there was no discern- 
ible relationship between yield strength (0.2 per 
cent offset) and DPN, but that there was a linear 
relation between ultimate tensile strength and 
DPN in materials with the same elastic modulus. 
A further conclusion that the DPN was dependent 
on the load indicates that the material used was 
somewhat heterogenous. 

Tabor has approached the problem from funda- 
mental physical concepts for a plastic metal. 
Tabor argued that for work-hardened materials :— 
T,, is approximately equal to Y and that P,, = 2.8Y; 
hence P,, approximates to 2.8T,,. _T,,, UTS; 
P,, = mean pressure, and Y = yield stress. 

From these expressions the ratio of ultimate 
tensile strength to the mean pressure is approxi- 
mately 1/2.8 -- 0.36. 

The relation between UTS and BHN will be 
slightly higher, somewhere about 0.38 for fully 
work-hardened materials. 





Tons per sq. in. 
Tm/BHN = 0.23/0.24 


Kg. per sq. mm. | 
Tm/BHN = 0.37/0.38 | 





This difference is due to the fact that curved 
surface area is used in Brinell hardness and not 
the projected area. This ratio is reasonably close 
to ratio determined by experiment. 

By making the following assumptions Tabor 
derived a relationship for materials in all states. 

(1) The power relation T = 6 y’ holds reasonably 
well over range considered. 


DCemmerti. nw Toads 
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(2) Strain in indentation measurements is 20d/». 
(3) The strain index x n—2. 
The relation derived was 


T. +a () 
B 2.62 \1 =) 


x — strain hardening index. 

Ratios calculated from this agree very well with 
experimental results taken from published work. 
A similar expression can be derived for the Vickers 
test :— 

T. _ Ix (tse) 
Hv 2.9 l—zx 


In the pyramid test the strain produced by the 
indentation is a constant, approximately 8 per cent 
strain, and not a variable as in the Brinell test. 
Hence a single curve relating T,,,/,, and the Meyer 
index may be constructed, instead of a family of 
curves as required for Brinel]. 

A criticism of this ratio by Voce pointed out that 
the method of handling the increase in strain due 
to the indent, was unsound. The addition of 
8 per cent engineering strain to percentage strain 
for deformation was not legitimate. This is only 
possible when dealing with logarithm values. The 
true strain is best obtained by multiplying with a 
factor of 1.08 to correct for strain imposed by 
hardness indent. 

Voce showed that a straight line relation between 
true stress and hardness can be extrapolated back 
through the origin. A material which has no yield 
stress should clearly have no hardness. Hence it is 


reasonable to assume that any intercept on hardness 
axis at zero stress is attributable to work-hardening 
by the indenter. 

The equation derived by Voce is rather more 
complex than that derived from the power function. 
The constants for threshold and asymptotic stress 
or hardness (H, H,..) used in Voce’s equation 
have to be obtained by careful experiment. 

Te Bre 

2.9 ] HC 
F ~)(' H.) \ ne 
nc H, j 
where 7c _ is corrected strain ; 
H, is asymptotic hardness ; 
H, threshold hardness. 

It is common practice in a number of routine 
test laboratories to estimate the tensile strength 
of sheet material from a hardness test. In most 
cases this practice is employed to expedite release 
of material for despatch or further production, 
without having to wait for the tensile test, which 
takes rather longer to conduct. This practice also 
has the advantage that where material is obviously 
too hard or too soft the expense of the tensile test 
need not be incurred. However, a good deal of 
experience and care is needed before such a practice 
1960 
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Fig. 17.—Approximate relationship between DPN and 


UTS for various grain-size conditions 


is adopted, and it is often a wise precaution to 
resort to other simple tests, such as a bend test, 
before releasing material on hardness. The surface 
of a bend test will indicate the grain-size of the 
material. The grain-size factor has a big influence 
on the tensile/hardness relationship. The curves 
illustrated in Fig. 17 give an indication of this 
relationship for 63.37 brass sheet between 0.030 in. 
and 0.064 in. thick. Relationships of this character 
cannot be transferred from one works to another, 
but can serve as a useful guide in a particular plant, 
where rolling and annealing practice is reasonably 
consistent. 


Effect of Grain-Size 

It is a general rule that for a given test load 
the BHN or DPN of a metal, or single-phase alloy, 
increases as the grain size decreases. This, gener- 
ally, is applicable whether the material is in the 
annealed or cold-worked state. The grain-size 
of an annealed material may be estimated by any 
of the following ways :— 

(1) Counting number of grains in a given area, 
at a given magnification ; 

(2) Counting number of grains that intersect a 
line of given length ; 

(3) Photographing a metallographic section and 
measuring the area of the grains—plotting a 
frequency curve of the areas of the grains ; 

(4) Comparison of size of grain with 

(a) Standard network superimposed on field 
of vision. 
(6) Standard photographs. 

The first method is generally accepted as being 
the most reliable, and method (4) is the one generally 
used in routine work. The grain-size may be 
expressed as :— 

(1) Number of grains per sq. mm. ; 
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(2) Average grain diameter. 

For non-ferrous work, average grain diameter is 
normally used. Where a material shows character- 
istic annealing twins these are ignored when making 


an assessment of the crystal size. A twinned 
crystal, when tested such that the impression covers 
the bulk of the crystal, is found to be several points 
harder than when either part of twinned crystal 
is checked separately. There is obviously a large 
number of factors that can affect an experiment 
such as this. However, it is thought reasonable 
that the resistance to plastic flow of a twinned crys:al 
would be higher than that of an untwinned crystal. 
The twinned part of the crystal presents a different 
lattice orientation to that of the untwinned portion, 
a major factor affecting plastic flow. Fig. 18 shows 
a sample of annealed 70/30 brass sheet lightly 
strained. Slip lines can be seen to alter direction 
at twin boundaries. 

The crystal size has a greater effect on general 
properties of brass the higher the zinc content. 
Slight variations in grain-size of copper have little 
effect on the hardness of copper, whereas comparable 
grain-size variations in 70/30 brass increase hard- 
ness some 10-15 points DPN. It should also be 
noticed that frequency of twinning is much greater 
in 70/30 brasses than it is in copper. Fig. 19 
shows a set of curves relating effect of grain-size 
to UTS, EL and DPN for various brass. 

Norbury demonstrated that variations in BHN 
of annealed metals of differing grain-sizes were due 
to differences in work-hardening index. It was 
found that log a n was a constant that was 
independent of grain size. From this it was stated 





Fig. 18.— (200) 
Position of annealing 
twin shown up by 
change of direction 
of shp bands at twin 
boundaries 





that P, the ultimate ball number was a constant 














independent of grain-size. Table XIV shows 
hardness / grain-size. 
TABLE XIV 
| Reduced | Soil 
Copper 50 H, | om | log P, 
per cent | 10/500 }a n | 
ANN. | Cc. | 
| 500-600 | 41.2 | 2.356 | 
| 560-580 42.5 2.322 | 
| 730-750 | 41.0 2.370 | 3.672 | 59.8 
| 850-870 | 40.7 | 2.404 
900-950 | 38.4 | 2.448 | 





It was alleged from these values that the P, 
number could be used to compare one alloy with 
another without effect of grain-size, whereas using 
BHN some of the characteristics might be masked 
by the grain-size effect. However, the grain-sizes 
were not estimated in Norbury’s work, and it is 
suggested that the range of grain-size was not more 
than 0.025 to 0.05 mm. diameter. 

To examine this relationship, a number of o- 
phase copper-zinc alloys were prepared and rolled 
to 0.1 in. thick. Specimens of each alloy were 
heat-treated to give a range of grain-sizes from 
0.02 to 0.1 mm. diameter. The indentation tests 
were made using a 2-mm. ball. The P, number 
and Brinell number varied in the same manner, 
and both appeared dependent on grain-size. This 
work should be repeated using different sized ball 
indenters, as it is known that P, number is affected 
by the size of the indenter. 
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Fig. 19.—Curves showing relation between grain-size and 
mechanical properties for various copper-zinc alloys. 
a) Grain-size~U.T.S.; (5) Grain-size ~elongation ; 


(c) Grain-size ~B.H.N. 


In a recent paper on solid solution hardening of 
aluminium and magnesium, Hardie and Parkinson 
used the P, value for comparing the various alloys. 
They were satisfied that the P, value was not 
affected by grain-size. 


Testing of Thin Materials 

The testing of metal foil or thin strip involves 
the use of very small loads. Precautions discussed 
earlier are of even greater importance in this aspect 
of testing. One of the most important features is 
surface preparation. Tests in which loads of 
500 gm. or less are used require a surface that would 
be suitable for metallographic examination. In the 


TOA cure Ty sarvra?® 


sarrarrcrp ec 


majority of cases electrolytic or chemical polished 
surfaces are advisable. The slight work-hardening 
due to surface deformation when hand polishing, 
is sufficient to give high hardness values at very low 
loads. A fine surface is also essential in order that 
the outline of the indent may be clearly seen. 

The Diamond Pyramid hardness is not indepen- 
dent of the load in low-load testing but tends to 
rise or fall as the load decreases, depending on the 
character of test conditions. Hundy, Bergsmann 
and Perryman are among the numerous investiga- 
tors who have studied the conditions and factors 
affecting micro-hardness values. The general con- 
clusions may be summarized :— 

(1) Position of applied load in relation to in- 
denter ; 

(2) Speed of loading ; 

(3) Distance indenter moves after full loading 
conditions have been established ; 

(4) Vibration of microscppe and equipment 
should be negligible ; 

(5) The optical characteristics and magnification 
of microscope should be the best attainable. 

From the above it can be visualized that the test 
is not one to be undertaken except in a properly 
equipped laboratory or test room. 

In a B.1.S.R.A. report subsequently published 
by the Iron and Steel Institute, Brown described 
the results of a survey of tests carried out on several 
different test machines. The findings of this 
report confirmed that there was a significant 
variation in hardness with load for a given specimen. 
Also different machines gave different hardness 
values on the same specimen. The test specimens 
covered a wide range of hardness from DPN 35 to 
DPN 900. This survey was conducted in 1951, 
and since this time there have been a large number 
of papers written on this subject, and it is hoped 
that a new survey of this type would show better 
co-relation of values. 

Perryman discussed the testing of copper foil 
0.0015 in. thick. Three tempers were tested, 
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annealed, half-hard and hard. Low-load hardness 
values obtained on these samples were satisfactory 
and the amount of scatter was not excessive con- 
sidering the foil was tested without surface prepara- 
tion. 


H. Hard 


Ann. 


52.5 42.7 44.0 52.5 | 93 93 101 93 | 125131 131 131 


Hard 





In practice, thin foil, if annealed, would be bright 
annealed, and the surface would be clean. (Where 
copper has been annealed in cracked ammonia 
atmosphere it is sometimes possible to see signs 
of slight gassing when the surface is examined under 
a microscope.) If cold rolled, the surface finish is 
usually excellent, and surface preparation for low- 
load testing is often unnecessary for routine control 
work. 

When routine testing using a low load is prac- 
tised, it is essential that a suitable holder for the 
specimen is used. The holder should be capable 
of taking small odd-sized specimens and holding 
them firmly in place. The specimen holder 
designed for the Bergsmann tester is quick and 
efficient. The specimen is firmly held by a small 
screw located in a bayonet fitting. 

Micro-hardness values tend to be slightly higher 
than macro-hardness, and this fact should be taken 
into consideration when applying the test. 

The development of low-load testing has proved 
very useful in metallurgical research since it makes 
it possible to examine the hardness of individual 
constituents and phases in metals. 


Hardness Testing of Material Which Shows 


Pronounced Directional Properties 

Material in the form of rolled sheet and strip 
often shows a variation in mechanical and other 
properties depending on the position of the test- 
piece in relation to rolling direction. .This varia- 
tion in properties can be related to the reduction 
and annealing schedules during production. Heavily- 
cold-worked metals and alloys show a pronounced 


fibrous effect of the crystals, and ductility of the 
material when tested at 90 deg. to the rolling 
direction is much lower than that obtained from 
the rolling direction. Fig. 20 shows the relation 
of tensile and elongation properties of cold-rolled 
sheet with the direction of test. The ridge effect 
of a diamond impression on cold-worked material 
has been discussed previously. 

Heavily cold-rolled copper and copper-base alloys 
may show extensive non-uniformity of properties 
after annealing. A deep-drawn cup with a wavy 
edge or ears is a practical manifestation of the 
crystallographic directionality of the initial sheet 
material. To detect crystallographic textures in 
a material generally requires the use of X-ray 
diffraction work. In copper and some a brasses 
careful metallographic work is often sufficient to 
detect and estimate the degree of certain textures 
in a material. The (100) [100] texture or cubic 
texture in copper can be estimated by polishing 
a surface parallel to the plane of rolling and etching 
in ferric chloride. The cubically aligned grains 
appear white against a dark background. As a 
further check the specimen may be etched in 
ammonium persulphate to produce etch pits. In 
the cubically aligned grains etch pits will appear 
as well-shaped cubes. It is also interesting to note 
that the twin bands will be positioned at 45 deg. 
to the direction of rolling, and that grain boundaries 
will be difficult to detect since the crystals show little 
or no variation in crystallographic orientation. 
The (100) [100] texture is used to describe the state 
of a piece of metal where the lattices of the crystals 
are lined up in such a way that the cube faces are 
parallel to the plane of rolling and one edge of the 
cube is parallel to the direction of rolling. The 
variation of properties is shown in Fig. 21. 

When such a material is hardness tested with a 
ball indenter the shape of the recovered indent 
appears square with slightly rounded corners. 
This effect has been observed in a number of 
investigations and is mentioned by O’Neil/. When 
using the diamond pyramid test the edges of the 
impression are concave or straight according to the 





90 





UTS 
TONS PER 
$Q.iN 





21.—Properties of annealed copper 
sheet with (100) [100] texture 








ELONG?/, 


20 














i. 





rn 
45 9°0 °o 45 
ANGLE OF SPECIMEN TO ROLLING DIRECTION 





FEBRUARY 1960 


SHEET METAI 


¥- 


{ 


1 \e" 
reese apy ‘ 


Diamond impression effects in copper showing 
85 per cent 100) [100] texture. (a) Indentation showing 
flat and concave sides after 45 deg. rotation ; (b) showing 
movement of concavity alongside of impression as indenter 1s 
rotated through 45 deg. ; (c) shows well-defined localized 
slip bands resulting from deformation due to indent. N.B 
slip lines arz parallel to twin traces since both are developed 
on (111) planes 
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direction of the indenter to a reference direction 
of the material. 

If one of the sides of the impression is parallel 
to the R.D. the sides are curved inward. When the 
sides are 45 deg. to R.D. (i.e., the diagonals are 
0 deg. and 90 deg. to R.D.) the edges are straight 
or slightly bulged. It should also be noted that 
in this position the sides are parallel with the traces 
of the slip lines on the surface of the material. 
Fig. 22 shows these effects. Attempts to estimate 
directionality from diagonal lengths of these 
impressions or the degree of concavity or convexity 
of the edges has not proved successful. Bergsmann 
showed that there was a variation of hardness value 
depending on orientation of indenter, and that by 
correction of the hardness number to allow for 
effect of bulge or concavity the trend of the hardness 
values could be reversed. 

The use of elongated in- 
denters is a better way of 
assessing directional proper- 
ties in a metal. There are 
two elongated indenters, the 
Knoop and the Double Cone. 
The main disadvantage with 
Double Cone is that the 
indents are not geometrically 
similar over a wide range of 
loads. Grodzinski realized 
this point and stated that 
indentation width plotted 
against length was almost 
proportional and that over 

a wide range the width/length could be defined 
by a straight line. 

Several investigations have been made on varia- 
tions of hardness with orientation of indenter on 
single crystals, using both Knoop and Double Cone. 
rhere is no doubt that in single crystals hardness 
anisotropy can easily be detected. (Fig. 24.) When 
the test is applied to polycrystalline materials, the 
effect is not so well defined except on material 
showing pronounced textures. 

The directional hardness of worked copper is 
easily detected using the Double Cone diamond, 
but further work under controlled conditions is 
required before any significant values can be 
attached to this technique. 


Hardness Testing at Elevated Temperatures 

The increased development of electric-resistance 
welding has led to the extensive use of high- 
conductivity copper-base alloys, which have a 
reasonable strength at high temperatures. Drawn 
copper, and alloys such as cadmium copper, and 
silver copper are used for spot-welding electrodes 
where pressures and welding temperatures are low. 
When welding temperatures are high, but adequate 
water cooling can be employed, these materials can 
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still be used. There are, however, a wide variety 
of conditions where continuous seam welding is 
required, and electrode materials which will retain 
their strength at elevated temperatures are required. 
The stresses involved in this type of welding are 
principally compressive, and therefore, a test which 
will give some indication of compression resistance 
at high temperatures can be used for developing 
and controlling electrode materials. The hot 
hardness test is a very useful one in this respect. 

Materials for use at high temperatures are usually 
classified according to their softening curve charac- 
teristics. A heavily cold-worked metal softens 
much more rapidly and at a lower temperature than 
a lightly worked material. Heat-treatable alloys 
give curves of approximately the same form, but 
the slope of the curve showing decrease in hardness 
is usually very shallow. 

Cold-working alloys were found to lose their 
hardness rapidly as the temperature approached 
the recrystallization temperature. However, hot 
hardness did not appear to be greatly influenced by 
the degree of cold work until the test temperature 
was well above the recrystallization temperature of 
material. 

The determination of hot hardness appears to be a 
relatively simple operation, but there is very little 
comparison between hot-hardness values gleaned 
from different published reports. This is due to 
the lack of standardization of techniques. In order 
to obtain results that are reasonably comparable, 
extreme care must be taken in standardizing test 
procedure. Some of the main considerations are as 
follows :— 

(a) Time taken to reach temperature, unless 
previous annealing at temperatures not exceeding 
test temperatures has been undertaken ; 

(6) Time held at temperature ; 

(c) Pre-heating of indenter ; 

(d) Provision during heating to avoid oxidation 
of surface ; 

(e) Use of an indenter that will not suffer defor- 
mation at test temperature while under load. 

Where such a test is to be employed for routine 
work, the test equipment should be simple, quick 
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Variation of double-cone hardness with orientation 


Fig. 24. : 
Material—single crystal of copper (Grodzinski 


of indenter. 


and easy to operate. The apparatus described 
below was found to give comparable results on 
copper-base alloys, with a hot hardness Vickers test 
conducted by an independent establishment. 

The basic apparatus used was :— 

(1) Howden Brinell tester. Loads 120 kg.— 
spring load. 

(2) Resistance furnace 2}-in. 
800° C. 

(3) Cone indenter made from a hot-working die 
steel. 

(4) Simple microscope with a measuring eye- 
piece. 
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a) Hardness of copper alloys after heating at temp- 
b) Hardness at elevated temperatures. 
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Packing the specimen in carbon chips prevented 
serious oxidation at temperatures up to 750° C. 
The indenter holder was heated with specimen. 

Cone indenters were chosen, as they were easy 
to produce, and gave a symmetrical impression. 
There was very little difficulty in measuring the 
impression, as a thin rim of oxide helped to outline 
the indentation. The type of illumination, either 
vertical or oblique, did not appear to affect the 
reading on the size of the indent. The deformation 
of the indenter under load was not checked, but 
Vickers hardness on the steel after 2/300 tests at 
temperatures up to 700° C. was the same as the 
hardness of steel before use (650/680 DPN). The 
angle of the cone and the condition of the tip was 
checked after every three or four impressions, and 
in addition to this a cone test at room temperature 
on a standard sample was conducted frequently. 
The angle and the cone hardness check remained 
constant. The tip of the cone did, however, blunt 
rapidly after the first two or three impressions, the 
form or shape of the blunted tip did not change 
after this. 

The cone angle should be chosen such that the 
H. value is as close to the H, value as possible. 
To decide this angle, a number of cones with 
included angles from 90 to 150 deg. were produced. 
Diamond pyramid hardness tests and cone tests, 
were made on a range of copper-base alloys, using 
several loads for each specimen. There was very 
little variation in H, or H, values with loads up to 
100 kg. It was, therefore, assumed that the cones 
had a reasonable contour, and surface finish. The 
ratio between H, and H, was found to vary with 
cone angle (Fig. 26). The expression 

H, =/.H 

was found to give values for f between 1.52 and 
1.00, for cone angles 90 to 150 deg. This is in 
agreement with work of Meyer, Krupkowski, and 
others. Cones with angles of less than 120 deg. 
should be avoided for general practice because of 
effects due to friction. Work by Bishop, Hill and 
Mott, showed that if friction effects were eliminated 
in the cone test, the H, value was almost indepen- 
dent of the cone angle from 60 to 160 deg. 

A series of cones with included angle of 144 deg. 
+4 deg. were finally obtained for the test work, 
After indenting the material at the test temperature, 
the specimen was quickly removed from the furnace 
and quenched. Since the reduction in diameter of 
the indent due to contraction was very small, no 
correction for this was applied. The times of 
loading were, however, very important. To stan- 
dardize this feature, a series of tests was made on a 
copper-alloy sample at 700° C. using differing 
loading times. The H, number was found to 
become fairly consistent after two minutes loading ; 
to accommodate this a loading time of three minutes 
was used for all tests. 
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g. 26.-Variation of cone angle on cone hardness 


Copper-chromium alloys, typical of the heat- 
treatable group show a higher resistance to indenta- 
tion at elevated temperatures than the work- 
hardening group. The decrease in hardness with 
temperature was almost linear in both groups of 
alloy. This is in general agreement with results, 
from the small amount of work done on hot hardness 
of copper and its alloys. 


Summary 

The general principles and features of the hard- 
ness test have been considered, and the aspect of 
static indentation examined in detail. The precau- 
tions necessary to ensure maximum accuracy in the 
test have been suggested, such as :— 

(1) Position of machine, and the regular checking 
and maintenance of it ; 

(2) Preparation of test specimen, and size of load 
used. 

The shape and form of distorted impressions in 
hard and soft copper has been discussed, and 
techniques used to include the bulged areas in 
hardness calculations examined. The form of the 
work-hardening curve has been shown to be modi- 
fied by using corrected* hardness values. The 
validity of such a curve at low strain values is 
questioned, and a more detailed examination of 
this point is suggested. 

The ultimate ball number P, is thought by a 
number of workers to be independent of grain-size. 
This has not been found true in the case of copper- 
zinc alloys, but further investigation of this point 
is necessary. 

The shape of hardness impressions in crystallo- 
graphically directional copper has been shown to 
vary with orientation of diagonals of indenter 
relative to a reference direction in the copper. 

A brief description of a simple technique 
to assess the hardness of copper-base alloys at 
elevated temperatures is given. Results for a 
work-hardening, and temper-hardening alloy are 
shown. 
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Formulae for Brinell and Diamond Pyramid 
Hardness 


Let 2 6 be the angle subtended at the centre of a 
ball diameter d. Let radius and diameter of the 
ball be R. and D. respectively. 


> 
} id APPENDIX 
On 
Area of curved surface 
- 


| 2nR sin «Rdx 
2xR? l 
2nR (R 


cos 0 


D. 


Do _p-e 


mean normal stress between ball and indent, 
P 
i 

Brinell Hardness 


H, 


2P 
=D [D — (D? — @)] 
Diamond Pyramid Hardness 
2 P sin = 
eo 
Appendix IIA 


SUMMARY OF RESEARCHES OF 
E. MEYER 1908 


Hy 


APPENDIX A 


By measuring the recovered indentations made 
by a steel ball after allowing equilibrium to be 
reached (a very important state). Meyer showed 
that 

L = ad 
log L = log a + nlogd.... 
where L = applied load in kgs. ; d 
recovered indent. 

Meyer also advocated the use of mean pressure 

P.,. ; obtained from projected area of indent. This 


(1 } 
diameter of 


value is known as the Meyer hardness number and 
is given by :— 


Ultimate Ball Number 

By plotting P,, values for a given specimen 
against indentation angles produced by balls of 
different diameters, a curve is obtained which 
flattens at a maximum ¢= 180 min. (Indentation 


At this 


ee 
ball is immersed just up to its equator, and the 
corresponding mean pressure, as hardness number, 
is known as the ultimate ball number P.,. 
Since for # = 180 deg. the ultimate load L,, 


angle is given by sin point the 


aD* 


the P, 


It was found that the index m was independent 
of D but that a increased as D decreased so 

A a, . D,*-* =a, . DS-* = aD*-* kg. ‘mn, 
1.e., P., is independent of diameter of ball used. 

Since it is shown that the law of similarity holds 
for ball indentation the conditions governing this 
are as follows :— 

Two balls D, and D, (Fig. A), for conditions of 
similarity ¢ must be constant since sin 6 = d 

2 D 


d 
— must be a constant independent of D 


D 
4L, 


n d.* 


4L, 


= D,* sin? : 


L, ™ L 
D,? D.? D? 

This means that to obtain same hardness num- 
bers (Brinell or Meyer) it is necessary to employ 
testing loads in proportion to square of the ball 
diameter. 

Tests also show that during the test for hardness, 
as d increases, through increasing angle of indent, 
degree of deformation increases. The value 
of the index n (where n tan or slope of curve) 
gives a measure of the rate of change of resistance 
of metal to deformation. 

A material having 
capacity for strain hardening. From... (1) L 


en 


da? 


called loading ratio. 


2.0 should have no 
ad” 


multiply by 2, a ( 
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Appendix IIB 
MEYER ANALYSIS 

A series of impressions are made with various 
loads and the diameter of each impression estimated. 
It is claimed that only two loads are necessary 
to construct the graph. However, it is suggested 
that at least four loads are used, ratio between each 
successive load being not less than 3: 1. 

The constants can be read from the curve. 
Calculation of the constants is a simple matter using 
the test values, but it must be emphasized that test 
results should be reliable. (This can be checked 
if graph construction is used). 
log 1, — log 1, 
log d, — log d, 
log 1 — n log d 
oJ (-JE) 

NV L, L, 

Sufficient time for indentation must be allowed, 
to ensure that plastic flow due to the loading stress 
has practically ceased. 

Meyer used the method of concentric indentation. 
Loading was carried out on the same spot, and 
recovered indent measured after each load. Use 
of smaller area of test, being advantage claimed for 
this. If specimen is free from rapid ageing effects, 
there is no general objection to this method. 

When the diameters have been measured points 
are plotted on linear or log graph paper. Such is 
the validity of the law that points not lying on a 
straight line should be checked. Manganese steel 
does not follow this rule, however, due to the trans- 
formations that take place as a result of deformations. 


0.1 and 





n 


log a 


The law is valid for values between 4 


d 
D 
using a 10 mm. ball up toad = 9.5 mm. 

Where very low loads and consequently small 
deformations are essentially elastic the value tends 
to be high (Fig. A). As the loads increase the value 
n will decrease until it reaches a constant value 
characteristic of work-hardening capacity of the 
metal. 


1.0. Value was noted to be correct for Cu 
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Pre-Stressed Mill Housing 





(Continued from page 124) 


op? — AE, ALE, 
€ 6A, E, + cA, E, 
With no pre-load, 6 = a, 

P A, E, A, E, 
Then = GE, + cA, E, eA, E, 
From Fig. 5 (c) it will be seen that 

c+e a d. 
Then substituting in the above, 
P A, E, 
me y 


eA, E, 





€ 
P 
€ 


— can be obtained by 


€ 
a 


extension ratio” 


The “ 


combining equations (28) and (30). 
€’ a( 3 
Then = _ [° (A, E, + A, E,) 


A, E, 
“*L, 
(A, E, 


and as, to a close oe A, E, + F 
€’ a(A, E, + A, E 
€ dA, E, 
€’ A, E, \ 
= ] pe Beat 
16 ( A, E,/ 


€ d \ 
of the pre-stressed mill is, 





A,E 
a (A, E, A, E, *] 
A, E,) — d (A, E, 
1 E, 


The “ stiffness ” 


“ > 


therefore, greater than the “ stiffness ” of the non 
pre-stressed mill by the factor a ( AE, \ 
“(1 KE) 


The Pre-stressed Housing 


In calculating the “spring” of a pre-stressed 
mill the equations derived for the spring of three 
blocks pre-stressed by a bolt can be used. 

The general conclusions reached from 
above equations are :— 


the 


(1) For all practical purposes the “ spring ” of a 
pre-stressed mill is independent of the magnitude 
of the pre-load provided that :-— 

Pd (A, E, F \ 
a (A, E, A, E, / 

(3) The ratio of the “ stiffness ” of pre-stressed 

and non pre-stressed mills is given by :— 
€! a (1 A, E, 
E d\ ° A, E/ 





(2) F P 


(4) The real advantage of pre-stressing a housing 
lies in the elimination of the “ toe ” of the Modulus 
curve and in the value of Young’s Modulus for 
the bolt, which is higher than that for the cast 
housing. It is usual for a pre-stressed housing 
design to be much more compact than a conven- 
tional housing, so reducing the spring by a reduction 
in the “ stressed length.” There is, however, little 
difference between the spring of a compactly 
designed pre-stressed housing and a similarly 
designed non pre-stressed housing. 





Safety in 


Effects of 


FAcTorY owners and occupiers have now been 
sent a memorandum by the Ministry of 
Labour acquainting them of the effects of the main 
provisions of the Factories Act, 1959, which become 
operative on February 1. 

Compliance with sections of the Act may require 
alterations to buildings, plant or equipment, and 
the necessity for such alterations should be con- 
sidered so that action may be taken without delay. 
Advice on special problems which may arise in 
particular factories can be obtained ‘from the 
District Inspector of Factories. 

The 1959 Act contains additions and amendments 
to the 1937 Act, particularly in respect of dangerous 


Factories 


New Law 


substances, safe access, dangerous fumes and lack 
of oxygen, explosive dust, lifting excessive weights, 
and hours of employment of women and young 
persons. 

A report on electrical accidents, also recently 
issued, points out that although it is 50 years since 
the Electricity Regulations were made, they still 
provide an adequate legal basis for the prevention 
of accidents on premises covered by the Factories 
Acts, because it has always been possible to interpret 
them in terms of the current state of electrical 
engineering science and practice. This report is 
obtainable from H.M. Stationery Office, price 
5s. net. 
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SURFACE GRINDERS 


NOTHER surface grinder which will find a 

ready place in many tool room layouts is the 
Model 6 by 18 machine manufactured by Arthur 
Scrivener Ltd., of Birmingham, and Fig. | shows 
a machine that incorporates some interesting 
features which indicate that some consideration 
has been paid during the design stages to tool-room 
requirements and the machine is suitable for light 
to medium work. 

The figures mentioned above refer to the width 
and length of the table working surface, and the 
magnetic chuck has the same surface dimensions 
as the table. With a table travel of 19 in. this 
machine is capable of finishing long punch and die 
segments if required ; the transverse movement is 
6} and the vertical wheelhead lift is 12 in., although 
this is somewhat reduced when the magnetic chuck 
is clamped in place ; however, the available space 
is sull sufficiently large for a wide range of com- 
ponents. 

Despite the fact most surface-grinding operations 
in a tool, unless they cover a wide area, are carried 
out by manually operating the table, the figures 
relating to the automatic feed permit the approxi- 
mate timing of a particular job and they are as 
follows : Manual feeding to the table handwheel 
is about 30 ft. per min., a speed probably arrived 
at by trials with various operators ; this figure is 
doubled for power movement with 60 ft. per min. 
which is available when required. The maximum 
automatic cross feeding is 0.05 in. per stroke, and 
for general-purpose grinding it appears adequate ; 
associated with this is the handwheel feed of 0.001 
in. for the normal movement with 0.0001 in. as a 
fine feed when necessary. Handwheel graduations 
of 0.00025 in. with a fine feed of 0.00] in. are in 
keeping with the usual design of these machines, 
the latter accuracy being essential for the finishing 
processes on die work especially when segmented 
members are encountered. 

The largest machine from the Scrivener range 
is the Model 8 by 24 (Fig. 2) and the work is 
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always clearly visible to an operator without having 
to lean over the machine. Fig. 3 also shows this 
machine grinding the slideway of a base casting. 

The table size is 8 in. by 24 in. ; manual feed 
30 ft. per min. ; power feed 45 ft. per min., and 
cross feed 0.2 in. The handwheel is graduated 
in 0.005 in., while a fine feed normally associated 
with surface grinders of 0.001 in. is provided in 
the design. Again the vertical feed is 0.000] in. 
for the usual handwheel rotation and fine feed but 
on this occasion a power movement of 7} in. per 
min. is arranged. 

The hydraulic system for operating the slides 
of these machines is located in the base casting, 


Fig. 1.—A typical surface grinder found in many tool rooms 

with the dust extraction plant alongside. This Scrivener 

machine is very suitable for the average layout making 
press tools 
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and as the machine is usually supplied for dry 
grinding (this is standard tool-room practice 
as only on the very largest of grinding machines 
is any attempt made to use coolant) the dust 
extractor is the only other accessory. This equip- 
ment is shown in Fig. 1, alongside the grinder. 

The usual range of accessories is marketed for 
this surface grinder—magnetic chucks, a wheel 
balancing unit, wheel adaptors and an Abwood 
4-in. universal vice. 

B. Elliott and Co. Ltd. have a comprehensive 
range of machine tools of various sizes and descrip- 
tions and they also supply a grinder with an 8-in. by 





Fig. 2 (above).—A ‘“‘ birds-eye” view of a large Scrivener 
machine showing the controls arranged within easy reach 
of the operator 


Fig. 3 (below).—This photograph shows that comparatively 
large parts can be finished on the magnetic chuck and that a 
clear view is given to the operator 


Fig. 4 (right).—An Excel Surface Grinder manufactured 
by B. Elliott and Co. Ltd. Hydraulically operated itis a 


suitable size for general tool work 





24-in. table area; this machine is the Model 3C. 
Fig. 4 shows a view of this surface grinder and 
while it has a remarkably clean appearance it also 
only requires a comparatively small floor area as 
the hydraulic system is again mounted in the base 
casting, while the dust extraction plant (not shown 
is assembled alongside. 

The maximum travel of the table is 26 in. 
coupled with a cross feed of 9} in. while there is a 
vertical feed of 134 in. and all of them are either 
hand or power fed. The automatic cross feed 
on this occasion is 0.004 to 0.25 in. per stroke of the 
table, and the vertical rapid traverse is electrically 
operated and the final adjustment made by rotating 
a dial graduated in 0.0001 in. 

While coolant pouring over the machine table 
is not popular with the tool-room personnel and 
dry grinding is the general rule, the makers state 
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Fig. 5.—For the heavier press tool this Churchill Open Side 

Grinder ts capable of finishing accurately long die farts 

vhen it is necessary to segment the profile. Permanently 
protected table ways are a feature of this machine 


that coolant equipment is incorporated, and this 
is arranged to deliver either to one side of the wheel, 
through the wheel or with a flow from both sup- 
plies. A universal coolant clarifier is available 
as extra equipment. 

Charles Churchill Ltd., of Broadheath, Man- 
chester, need no introduction as machine-tool 
manufacturers, and for the larger type of surface 
grinder when it becomes necessary to grind long 
die or punch parts and similar items, the initial 
selection falls on their Model OSD Open Side 
Machine (Fig. 5), which is supplied with three 
table sizes of 30 by 15 in., 48 by 15 in. and 72 by 
15 in., with a maximum height admitted between 
the wheel and table of 18 in. The grinding wheel 
is 141n. dia. by 2 in., and there is a cross adjustment 
of the wheel of 13} in. 

This surface grinder has electronically contrviled 
intermittent cross feed with provision for accurate 
reversal points when grinding recessed faces. Again 
the electrically driven slow cross traverse for wheel 
truing and the continuously variable hydraulic 
table traverse speeds up to 100 ft. per min. giving 
shockless reversal at all speeds, are important 
features of the design. Protected table traverse 
and cross ways are essential with all types of 
grinding machines if they are to give their best 
over long periods, and as they are lubricated on 
this grinder with filtered oil pumped independently 
from the hydraulic supply, a lengthy period is 
envisaged before any attention is required to this 
part of the machine. Finally, precision dynamically- 
balanced motors ensure smooth running, a point 
which is not always appreciated as being the cause 
of poor finish on the surface of the details being 
ground. 
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This machine has all the handwheels above table 
level ; the top right-hand wheel is for hand cross 
feeding the grinding wheel and the lower wheel just 
to the left of the crank handle provides the fine 
vertical feed to the wheel. The four levers on the 
machine bed and immediately to the right of the 
electric control panel, are for the table traverse re- 
verse, power traverse to the table, table run-out lever 
and the table traverse speed control. The crank lever 
mentioned above is for quickly raising the grind- 
ing wheel at the rate of 0.125 in. per revolution. 

The technique of grinding long parts differs from 
those practiced on the shorter tool details as the 
dispersing of the heat generated is essential to 
avoid distortion of long parts—despite the fact 
that die segments are usually robust items, the 
slight “ bowing” of a part can present annoying 
problems when assembly is reached; thus the 
introduction of a copious flow of coolant is essential 
as a means of removing unnecessary heat. The 
coolant equipment is part of the standard machine 
and includes a swarf separator, while a dust extrac- 
tor, used when dry grinding is practiced, can be 
supplied if required. 

For users of press brakes the long table feed of 
this machine and the excellent distance under- 
neath the wheel make it possible accurately to 
grind the long punches and vee dies which form 
the major part of this tooling equipment without 
in many cases having to design the details in two 
parts ; long strippers or pressure plates are other 
items which can be ground on this machine. Finally 
though the manufacturers stress that this grinder 
is to meet the requirements for a machine capable 
of highly accurate work at maximum production 
rates, personal contact with this tool has revealed 


Fig. 6.—Another Churchill surface grinder with the 
conventional arrangement of the controls. This OSB model 
is made with three table sizes 
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Fig 7 (above).—Examples of tools made in the C.V.A. 
Factory at Brighton have been featured in previous articles. 
This large tool clearly illustrates the need for careful and 
accurate surface grinding as several details go in the assembly 
of the hardened steel surround inside the pocket 


Fig. 8 (below).—Another C.V.A. tool made entirely from 

steel blocks accurately machined and ground. A tool of this 

type demands some accurate grinding both on the surface 
and rotary machines 


Fig. 9 (top right).—A Cincinnati Umiversal Grinding 


Machine which has a built-in internal grinding spindle 

While the latter does not entirely replace the need for an 

internal grinding machine, it is useful when small dies 
being ground 


are 





Clete ath 





that it can handle work in a tool room, and it can 
be operated with the high degree of accuracy 
demanded when it becomes necessary to break down 
the die aperture into a number of segments all of 
which require making to limits in the 0.0001 in. 
range to ensure that a closely toleranced aperture 
is attained when the final assembly is made. 

Another Churchill grinder—this time with the 
controls arranged on orthodox lines, is shown in 
Fig. 6 and is designated the Model OSB Horizontal 
Surface Grinder. Again as with the previous model 
there are three table sizes—30 by 10 in., 42 by 10 in. 
and 60 by 10 in. and this coupled with a distance 
underneath the wheel of 16 in. when the latter is 
full size, indicates that the machine is in a range 
likely to meet almost all requirements. The hydrau- 
lically operated table has a speed range of up to 
90 ft. per min., and the cross feed under power 
is 0.01 to 0.150 in. ; in addition, there are the usual 
hand feeds of 0.001 and 0.0001 in. available. 

Wet grinding equipment is part of the standard 
machine consisting of a swarf separator with the 
dust exhaust apparatus as extra equipment, but 
one interesting piece of equipment is the Pulcrush 
Wheel Forming accessory for making intricate 
forms. While this method of making form punches 
is not generally the way these items are produced, 
for some types of tooling this is satisfactory. 

Fig. 7 shows a tool fitter at the C.V.A. factory 
at Hove, Brighton, putting the finishing touches to 
a large press tool, and in Fig. 8 a somewhat smaller 
piece of equipment is undergoing the final inspec- 
tion prior to delivery from the same works. Fig. 7 
shows at least eight details round the outskirts 
of the opening which are evidently hardened steel 
segments. Second, the tool being inspected has 
been ground on the faces and edges together with 
other details underneath the upper plate; the 
tool seen just inside the left-hand lower corner 
is yet another piece of equipment where surface 
grinding has played an important role. 
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Universal Machines 

Cincinnati of Birmingham, manufacture several 
grinding machines ideally suitable for the tool 
room, of which the 10-in. Hydraulic Universal 
machine (Fig. 9) is an example. 

This machine will swing a fraction under 11 in. 
and locate a component of 24 in. between the 
centres, and the maximum diameter it will grind 
using a full-size wheel is 10} in. 

The grinding wheel has what the company 
term “ Filmatic” bearings, and these consist 
of multiple segments which are self-adjusting 
for variations in load imposed by the grinding 
operation. They are completely submerged in 
circulating oil under a light pressure, and the self- 
renewing, wedge-shaped oil films created by the 
rotation of the spindle and the free mounting of 
the segments, build up to high pressures, rigidly 
supporting the spindle at all times. Should the oil 
supply fail, a pressure switch immediately shuts 
off the grinding-wheel-spindle motor. 

The headstock provides infinitely variable speeds 
ranging from 60 to 600 r.p.m. and the power 
traverse to the table gives infinitely variable feeds 
from 3 to 280 in. per min. Hand traverse is mechani- 
cally operated—rapid for setting up and slow for 
shoulder grinding—while the table reciprocation 
can be reduced to a 4 in. when necessary. As 
the tripping mechanism is very accurate (the makers 
claim this figure as being 0.001 in.), this allows 
close grinding to shoulders when required. There 
are the usual fine feed adjustments of 0.001 in., 
and an internal grinding spindle is provided that 
rotates at 25,000 r.p.m. ; the latter is an attachment 
that swings down when needed and can ensure 
perfect concentricity of the outer and inner diameters 
because both are thus ground at the same setting. 

Fig. 10 shows an overhead view of the machine 
and the compact yet clear working space of the 
grinder is apparent, and the photograph also shows 
the above-mentioned internal grinding spindle 
immediately above the large external grinding 
wheel, while the various controls are also seen well 
within the reach of an operator. 

Two further close-up photographs are of interest 
especially as they introduce examples of press- 





Fig. 10 (top, right)-A view from above the Cincinnati 
Grinder showing the clear space and excellent view of the 
operation being performed 


Fig. 11 (centre).—Externally grinding a die detail held in a 

chuck. The internal grinding spindle is ready for the 

work of finishing the bore and 1s depicted in the raised 
position 


Fig. 12 (right). The same set-up as illustrated in Fig. 11 but 
this time the bore is being ground by the internal spindle 
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Fig. 13 (top left).—Larger grinding machines are available 

from the Cincinnati range of the type shown here. Again 

the internal spindle is present in the design immediately above 
the larger grinding wheel 


Fig. 14 (below left).—-The plain type of rotary grinder is 
useful in many workshops though in tool construction its use 
is rather limited. A umiversal machine of similar capacity ts 
perhaps the best purchase 
* 
Fig. 15 (right).—The Keighley Model KL Cylindrical 
Grinder is a compact machine tool which makes it a suitable 


member for installation in a tool room layout as most press- 
tool parts are seldom very long 


Fig. 16 (below right).—An internal grinding attachment is 
supplied with the Keighley Grinder and is really an essential 
part of the design and necessary for die grinding 





tool work, and that illustrated in Fig. 11 demon- 
strates the clear view obtained when chuck work 
is undertaken—space is necessarily reduced to a 
minimum as the grinding wheel must operate close 
to the holding medium, yet the workpiece is not 
in any way obstructed. Fig. 12 shows a die for a 
press tool, being ground internally using the 
hinged attachment, and with a quill just long enough 
to clear the lower regions of the hole, overhang 
is not too great and there is sufficient space without 
creating difficulties during the measurement of 
the bore. ; 

Larger machines of this type are available as 
Fig. 13 shows, and these are known as the 12-, 





14- and 18-in. machines. Each tool is also con- 
structed in three different table lengths—36, 48 
and 72 in., thus nine grinders are made in addition 
to the previous example which will cover all likely 
tool-room requirements. The internal spindle is 
incorporated in the design and the dimensions 
are in keeping with the general machine sizes. 
Finally for those not requiring a universal 
grinding machine, plain grinders form part of the 
Cincinnati range ; Fig. 14 is the Model IOR 36-in. 
machine which is made in five different table lengths, 





18, 36, 48, 72 and 96 in. The same type of wheel- 
head bearings are fitted and hydraulic control 
is featured ; thus all this range of machine tools 
have a distinct similarity despite the difference 
in sizes and the fact some are universal while others 
are the plain type. 

A firm which has not previously been featured 
in these articles is Keighley Grinders (Machine 
Tools) Ltd., of Keighley, and Fig. 15 shows their 
Model KL Precision Cylindrical Grinder which 
again utilizes hydraulic control as a means of 
actuating the table traverse, but the photograph 
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Fig. 17 The larger KU Grinder from the Keighley range 
ith a built-in tmternal grinding spindle Note the bed 
covers to exclude the dust from the slides 


indicates very well the robust nature of the design 
and also confirms to any student of machine-tool 
: design the fact that every effort has been made 
to construct a machine to simplify the task of 
accurately grinding diameters between centres 

and in the chuck. 
Press-tool parts seldom extend to a great length— jp; 19 





; t 2 , : above A grinder of rather umque design—the 
in fact, such items as piercing punches and dies are Jones and Shipman Model 1014 Universal Tool Room 


generally within a 3-in. length, thus the short Grinding Machine. The wheelhead on this grinder can 


distance, between the centres, of 18 in., is not a rotate through 360 degrecs 


restriction but keeps the design within reasonable . 

bounds and so economizes in floor space. Again fj, 20 (below).—The wheelhead of the Jones and Shipman 
the centre height is 3} in. and the workhead speeds Grinder in close-up. The motor is arranged at the top of 
are 20 to 258 r.p.m.—10 speeds in all; the table the column and the final drive is by vee belt 
traverses at from 2 to 204 in. per min. and the . 

maximum swivel of the top table is 10 deg., a , 

dimension which though apparently rather res- ¢ _— 
tricted, is nevertheless a useful feature for grinding F 
slight clearances as well as the more accurate 
tapers demanded on some forms punches and dies. 
An internal grinding attachment is_ supplied 









Fig. 18.—Similar in appearance to the smaller grinding 
machine’s internal spindle, this photograph illustrates a die 
detail being ground internally 
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(Fig. 16), and this has a selection of three speeds 
from 10,000 to 30,000 r.p.m.; the illustration 
shows the stiff spindle that prevents deflection 
as the wheel enters the die insert. The largest 
diameter grinding wheel quill is necessary on all 
occasions and an effort has been made here to 
conform to these principles. 

Universal rotary grinding machines are popular 
in all tool rooms because they allow the grinding 
of diameters and angles without moving the part 
to another machine ; Fig. 17 illustrates the larger 
grinder from the range by the same company. 
Known as the KU Universal Grinder it again 
has a hinged internal spindle as a built-in feature ; 
Fig. 18 shows this attachment to better advantage. 
The machine has a centre height of 6 in., and is 
available in four different maximum grinding 
lengths—24, 36, 48 and 60 in.; the wheel speeds 
are 1,561 and 1,910 r.p.m. Work speeds must differ 
according to the type of workpiece and material 
being ground and the provision of four speeds of 
40, 68, 116 and 200 r.p.m. will meet most require- 
ments. The table traverse speed is infinitely variable 
from 3 to 192 in., and the feed range at every other 
reversal of the table is 0.003 to 0.0002 in. The work- 
head swivels 90 deg. right and 45 deg. left of the 
axis, the underslide 90 deg. both right and left 
and the same figures apply for the movement of 
the wheelhead. This universal grinder is a robust 
machine tool for the medium class of press tool 
work but is capable of undertaking, without stressing 
the machine, those awkward details that while being 
really too large for the medium machine, look much 
too small for the heavy tool. 

The Keighley range also includes 
and L for massive dies. 

The Jones and Shipman Ltd. Model 1014 
Universal Toolroom (Fig. 19) indicates that 
basically this machine tool follows closely the 
principle of the rotary grinding machine—a tool 
for the grinding of outside and internal diameters, 
but by redesigning the wheel unit such operations 
as surface grinding and cutter grinding are possible. 


Types LA 
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Orthodox rotary grinding on the F. and S. 
Note the table centre index plate 


Fig. 22 (below right).—Surface grinding is possible on this 
very versatile machine tool. The installation or removal 
of the magnetic chuck is not a lengthy process and it thus 
becomes worth while to effect the change instead of waiting 
for the work from another and more orthodox grinder 


left). 
machine. 


Fig. 23 (bottom right).—Cutter grinding, which is angssential 

part of all tool room work, is accomplished when required as 

this photograph indicates. For this particular operation the 

cup type of grinding wheel is rotated 90 deg. to the normal 
working position 


Designed to swing 8 in., it admits 24 in. between 
the centres (workhead and tailstock) and 31 in. 
between the left- and right-hand tailstocks ; it 
will grind a length of 15 in. cylindrically with 
the wheel spindle set parallel to the table ways. 
The longitudinal traverse is 22 in. and the usual 
fine feeds associated with a machine of this class are 
incorporated—the wheelhead also swivels a com- 
plete 360 deg. and the table 7 deg. either side of 
zero when the end clamping arrangement is 
applied. If the centre clamping mechanism is 
adapted then the table swivels 90 deg. from zero 


(Continued in page 148) 
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Compiled by J. W. Langton, M.B.E., B.Sc.(Lond.), M.I.Mech.E. 


‘NOT INCLUDING DRAWING’ 


M bevoes is a large range of machines for bending or forming 

sheet metal to shape, but practically all are based on 
one or more of the following principles—folding, pressing, 
stretching (rotary work and press work are dealt with 
separately). 

In selecting the machine for the job, the most important 
factor is that of quantities to be produced, since practically 
all work which can be done in a folder, can be done in a 
press brake. The general purposes of each class of machine 
are as follows: 


1. Folding Machines.—Suitable for most bending anc 
forming work, of small- to medium-quantity batches. 
Production speeds have been increased in recent years 
by the introduction of power-operated machines. Will 
do a large range of work with minimum tooling 
(1). (1a) shows a combined guillotine folding press. 


. Pressure Benders..Here the press brake is the 
most important machine, but angle benders (both 


hand and power-operated) still available. 


Press Brakes..-Are used mostly for medium- to 
larger-quantity work and is much higher producer than 
the folder. 
has a developing use as a wide ram press. 
other than Vee bending, tool costs can be a factor. 
(2) shows a mechanical and (2a) a hydraulic machine. 


Used also for multi piercing work, and 
For work 


Angle Benders (Power). (3)—Used mostly for Vee 
bending, but will do much of the work of the press 
brake, and are usually cheaper. Can be obtained with 
swing-out beam for duct, etc. work. 


Angle Benders (Hand). (4)—-Used mostly for Vee 
bending of a light nature and in small quantities, for 


work up to about 48 inches up to 18 gauge. 


. Stretching Machines.—-Used mostly for stretching 
to shape, where the quantities are not large, and the 
tooling cost for pressure methods high. Usually for 
larger irregular shapes—aircraft work and similar. 


Folding Machines 


Main Specification.—max. length and thickness to be 
bent—other factors are lift of clamping beam—shape of 
clamping beam. Smallest width of bend is 8 to 10 times 


metal thickness and minimum corner radius of bend is 
1} stock thickness. Three main steps in folding work 
(a) clamping, (b) folding, (c) removal of work. Each should 
be considered, to make sure that the work can be done in 
the particular machine being considered. 


In clamping, amount of lift of clamping beam may be 
important—or need shown for special clamping blades—or 
clearances for previous folds, etc. 
guides for work. 


Check for necessary 


In folding, and in particular, when folding second, etc. 
bends, make sure the folding beam itself will clear work. 
In work where folding radius is to be above minimum, 
check to see if radius blade is necessary, and if so, make sure 
machine can be adjusted to fold this radius. 


In removing work, clamping beam lifts may be impor- 
tant. If work is completely folded round this beam, a 
machine with swing out top beam may be required. 


Some Notes on Folders in Common Use 
Flat-bed Folders.-For light-gauge (22-g.) work and 
narrow folds (forming hooks, etc.). No clamping of work, 
which is inserted into folding beam. 
Bar Folders.—For similar work as flat-bed, but work 
clamped as folding beam is raised. 
bends. 


Roll Folders. 
sharp bends 


For round or sharp 
For work as flat-bed, but for round or 


Cramp Folders.— Usually simplest and cheapest type of 
standard folder where metal is clamped before folding, up 
to about 4 ft. by 18 s.w.g. 


Universal Folders.._Term usually applied to machines 
capable of making sharp and radius bends, i.e. with adjust- 
ment of folding beam centre to bed. 


Open-ended Machines.._Permit work of unlimited 
lengths to be bent in stages usually within certain depth 
limits. If this feature is sought, make sure the particular 
machine will do the particular job. 


Box and Pan Folders.—Are particularly designed for 
this class of work. (5) Top clamping beam is split up into 
fingers, which may be removed to clear previous bends. 





* Numbers refer co illustrations on page overleaf 
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Bending or Forming Sheet Metal (Cont.) 


When ali fingers are fitted, machine serves as universal 
folder. 

Swing-beam Folders. Universal type folders, with top 
clamping beam made to swing out for removal of work, as 
formed ducts, etc. (6) 

Tube Forming.—Tubes may be formed in certain types 
of machines if prepared to receive a mandrel of the inside 
diameter of tube. Special machines are available for tube 
bending. (7) 

Power Folders. 
usually 


The larger types of folders can have 


(a) Power-operated folding beam 

(b) Power-operated clamping and folding beams 
Even the first can seriously increase production. 

Additional Points to Remember in Selection 


(a) Resistance to abuse 
General strength and 
fabricated against cast iron machines. 
for work thicker than maximum, irrespective of 


Consider 
Never use 


robustness. 


length. 

(b) Speed of operation 
Quickness of clamping and folding. 
Balancing of folding beam 


(c) Location of work 
Consider gauging, particularly in repetition work. 


Pressure Bending 


Bending pressures are, apart from those in Vee bending 
work, almost impossible to calculate reliably theoretically. 
If accurate knowledge of bending pressures is required, it 
is advisable to make up a short tool, reproducing the working 
conditions exactly, and make pressure tests. 

When bending metal, watch very carefully that there is 
no ‘ironing’ or squeezing of the metal, or the bending 
pressures will be increased very considerably. Where the 
bending tools are set to come together at the bottom of 
the stroke, set with maximum thickness of metal likely to be 


used. 


Pressure in Vee Bending 


The approximate bending pressure per foot required in 
plain Vee bending in a plain Vee bending tool is given by 
428T? 
=—7— 
stock thickness, V = width of Vee die opening 
Material 28 tons tensile. 


where T - 
in inches. 


Any setting or cornering at the bottom of the stroke will 
increase this pressure considerably. 

Where the material varies from 28 tons, the pressure is 
varied proportionately. 


Vee Die Openings.—The usual opening or value of V is 
8 times metal thickness, but the bending pressure is almost 
directly proportioned to the Vee opening. If this is in- 
creased, then the bending pressure is reduced, and 
increased thickness of metal may be bent. 


Piercing in Press Brakes.—Approx. Press. per hole 
(tons) 70 x hole diameter (inches) x stock thickness. 


Press-brake Capacities.._These are usually given in 
either or both, tonnage exerted, or actual max. work done, 
as 8 ft. by + in., based on V = 8T. 


Types of Press Brakes available are usually mechanical, 


or electro-hydraulic. Some smaller press brakes are 


available with swing-out bending beam. 


Press-Brake Tooling.—-The press brake is really a wide 
ram press, and as such can be used for an extremely large 
range of pressing work, if fitted with suitable tools. 


Points on Selection 
. Bending lengths, overall bed and distance between 
housings. 
. Tool spaces. 
. Gap in frame. 


. Speed in strokes per minute. 


Bending Allowances 


The approximate allowance for corner bend is (1.75T ;) 


which should be deducted from the overall dimension of 
the bend part, i.e. for ‘U’ bend depth D—overall width W. 
2D—2 (1.75T 4 ;) 

Note the word ‘approximate’ which incidentally applies 
to practically all such formulae. The bending allowance 
depends upon the position of the neutral axes which varies 
both with the physical properties of the metal and its 
(Suggested reference British Standard 1549. 


Length metal required W 


thickness. 
Part 2.) 
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Eccentric Press Design 


and Safety 











S—! found great interest in the article 
on “‘ Design of Eccentric Presses,” by Mr. 
A. P. J. Soepnel, in your issue of October, 1959. 

There are two general impressions which I gather 
from it which are, in a way, complementary :— 

(1) His unquestioning acceptance of German 
practices as a starting point. 

2) The convergence of many of his improve- 
ments with English designs, sometimes as much as 
60 years ago. 

This work of his is deserving of congratulation, 
especially as much of it deals with neglected points 
of great practical importance, but it seems a 
reasonable comment that he would have saved 
himself some time and many maintenance problems 
over a period, if he had made more previous investi- 
gations, including some into English practice. 
He has done a good service in reminding us of 
such points, but evidently the need for learning 
is not all on one side. 

I have also re-read his article in your issue of 
October 1958 on “‘ Safety Devices for Eccentric 
Power Presses,” but here, Sir, I must join issue 
with you, for your apparent ignorance of the work 
done in this country on this subject. This may be 
excusable for Mr. Soepnel, but what excuse have 
you, Sir, for not knowing of the Reports issued 
by the Ministry of Labour, of their Standing Joint 
Committee on Safety in the Use of Power Presses ? 

The establishment of this body was indirectly 
due to the interest aroused by a paper presented 
in 1939 by Mr. Soepnel’s colleague, Dr. Cann. 
It is safe to say that progress made in this country 
since then has been many times greater—and in 
many other directions also—than that which 
Mr. Soepnel can now report. 

This is not to disagree with his principles at all ; 
but although simplicity is, quite rightly, one of his 
declared aims, the complication of the device he 
shows (Fig. 9), must be attributed to his limitations 
with regard to rolling-key clutches whose faults 
are, however, another matter. 

I hope that I do not seem over-critical. Indeed, 
Mr. Soepnel is to be congratulated on his wealth 
of ideas ; though so many have been anticipated 


or bettered here, they do—and should—stimulate 
thought in proper directions. 
Yours, etc., 
H. D. CHALLEN. 
Director, 
Taylor and Challen Ltd., 
Birmingham. 


Mr. Challen’s valuable comments are much appre- 
ciated. We do know, of course, of the Ministry of 
Labour Reports on ‘‘ Safety” and reference to 
these have been made in past issues of this Journal. 
It is felt, however, that articles by authorities such as 
Mr. Soepnel are always worthy of publication, even 
though the practice described is not that adopted in 
this country. When an article highlights the greater 
progress we have made as compared with the Con- 
tinent (as the one in question dozs) so much the better. 

Ed. 
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to the left-hand side, and 45 deg. from zero to 
the right-hand side ; there is thus every foreseeable 
table movement catered for. 

Fig. 20 shows the wheelhead in close-up and 
the drive is taken from a 1-h.p. motor and vee belts 
and changes of speed are obtained by pick-off 
pulleys. The head is of rather unusual design 
for a machine of this type but this is brought about 
by the fact it swivels through a complete circle 
and the necessity of mounting the motor on top 
of the column. However, a comparison of both 
these photographs shows that there is ample 
rigidity to withstand any likely grinding pressures 
that may ensue. 

The next three illustrations are included to show 
the various types of sets which this machine can 
perform, and as the grinder is most likely to grind 
diameters more often than other surfaces, this 
operation is the theme of Fig. 21. An internal 
grinding attachment can also be supplied. 

Surface grinding is shown in Fig. 22 and for this 
process a magnetic chuck is installed on the table. 
Fig. 23 shows the operation of re-sharpening the 
cutters used in the workshop, which though usually 
performed on a machine specially designed for 
that work and carried out by an operator not so 
skilled as that needed for the universal machine, 
does mean that when some unusual or special 
form is required, is easily accomplished on the 
machine in question merely by swivelling the 
workheads to the required position. 

(To be continued 
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FEATURING EVENTS AND PERSONALITIES 


IN THE INDUSTRY 





MASTER SCHEDULE OF 
STEEL STANDARDS 


Part 1, For Carbon Steels, Published 


OQ'= the years a great many British Standards for steel 
have been published to meet the demands of industry. 
There are now more than 100 standards covering steel as a 
material and many of these contain several separate 
specifications for different grades of steel. One of the 
most widely used standards, B.S. 970, contains detailed 
specifications of over 100 wrought carbon and alloy steels for 
automobile and general engineering purposes. 


A great many of the steels to these specifications—both in B.S. 970 
and in other steel standards—differ from one another only very slightly 
but nevertheless, because each is to a recognized British Standard grade, 
steel producers are expected to supply any and every type. This 
difficult state of affairs has come about for two reasons. The first 
is that over the years, in the major steel-using industries, new types 
of steel have been specified somewhat haphazardly according to the 
requirements of designers; these specifications, hallowed by time and 
tradition, have gradually found their way into the pages of British 
Standards. 


The second reason has been a 
tendency for B.S.I. to publish 
separate steel standards for different 
groups of users such as the aircraft, 
automobile, chemical and petroleum, 
and railway engineering industries. 

There exists today in the stzel 


tions for carbon steel. Specifications 
whose chemical composition varied 
only very slightly were arranged in 
groups. Then, for each group a 
““ compromise ” composition appli- 
cable to each specification in that 
group was agreed. Tests and mech- 
industry a needless and uneconomic anical properties, where appropriate, 
diversity of output which standards were also laid down. To avoid 
have not been able to control. It is, undue complication, only the main 
therefore, gratifying to report that features of the steels have been 
the British Standards Institution, indicated. An arbitrary system of 
with the collaboration of the steel classifying and numbering the steels 
industry and of important user- has been devised. 

interests, has taken the first step To take a simple example: The 
towards ending this unsatisfactory new classification C2B1 brings to- 
state of affairs by the publication of gether no less than seven existing 
the first part of B.S. 3141, Master specifications contained in five Bri- 
Schedule of Wrought Steels. This first tush Standards : 

part is concerned with carbon steels. The C12 grade of S. 640. 
Further parts of the schedule will » En 2B - S. 970. 
deal with (a) alloy steels with » En 2E oa S. 970. 
specified chemical composition, and » En 32A - S. 970. 
6) steels with specified mechanical » En 2B * S. 1449. 

A 





PROSPECTS FOR BRITISH 
STEEL IN 1960 


HE British steel industry is 
expected to produce about 
24 million tons of steel in 1960, com- 
pared with 20 million tons last year. 
In both 1958 and 1959 the steel 
industry spent some £100,000,000 
on new plant and development and 
raised its production capacity by 
about a million tons each year. This 
was. done despite the fact that 
existing capacity, except in a few 
cases, was not being fully used. 

Only in the case of steel sheet 
have there been shortages due to an 
unexpectedly swift boom in cars, 
rising sales of household goods and 
electrical machinery and a shift 
in demand from one kind of steel 
sheet to another. 

Production of cold-reduced sheet 
in 1959 was, however, 13 per cent 
up on 1958 and will rise again by 

Continued in page 151 





properties but without deétailed B.S. 1603. 
chemical composition. 


How the Schedule Works 

In preparing Part I of the new 
schedule, stock was taken of all 
existing British Standard specifica- 


» 991 grade (aircraft series). 
The B.S.I. do not intend the 
Master Schedule to be, in itself, 
a standard against which users or 
producers will order or make their 


steels. Its purpose is to present a 


scheme for co-ordination of existing 
specifications, and to avoid the 
publication of new specifications 
which do not conform to its princi- 
ples. 

Existing standards and material 
numbers will continue, but B.S.I. 
technical committees will now begin 
an active programme of revision 
of those standards to conform with 
the “compromise” composition 
agreed for the group into which each 
item falls in the Master Schedule. 

Thus users of En 32A will buy 
against this and not against grade 
C2B1 of the Master Schedule. The 
decision to follow this procedure 
has been based on practical con- 
siderations of usage. It would be 
impossible for industry to revise 
its vast quantity of engineering 
drawings and material schedules 
which currently contain references 
to the existing standards. 

The long-term result should be to 
rationalize and simplify British stee! 
production, to permit concentration 
of output on fewer varieties of steel, 
thus raising productivity and en- 
suring better supplies of steel of the 
kinds most urgently needed by 
industry. 
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BRITISH POWER PRESS 
MANUFACTURERS’ ASSOCIATION 


Annual General Meeting and Visit to 
TURNER BROS. (BIRMINGHAM) LTD. 


i oe annual general meeting of the British Power Press 
Manufacturers’ Association was held on December 2 at 
the works of Turner Bros. (Birmingham) Ltd. by kind invitation 
of Mr. E. F. Turner, chairman and managing director of that 
company. Mr. H. D. Challen, chairman of the Association, 
presided at the meeting. 





Election of Council Members 

The two members of Council due to retire were Mr. T. H. Burton 
Hordern, Mason and Edwards Ltd.) and Mr. R. B. Moon (Moon 
Brothers Ltd.). In the absence of any other nominations for Council, 
Mr. Burton and Mr. Moon were re-elected for a further term. The 
Council for 1959/60 is therefore constituted as follows: Mr. H. D 
Challen (Taylor and Chalien Ltd.), chairman ; Mr. E. C. Seed (Cowli- 
shaw, Walker and Co. Ltd.), vice-chairman; Mr. T. H. Burton 
Hordern, Mason and Edwards Ltd) ; Mr. R. B. Moon (Moon Brothers 
Ltd.) ; Mr. C. E. Rockwell (Rockwell Machine Tool Co. Ltd.); Mr. 
E. W. Wilkins (Wilkins and Mitchell Ltd.); Mr. G. J. Broughton 
representing the press-guard manufacturers) ; and Mr. John Hooper 
(Industrial Newspapers Ltd.) honorary member. 


Report of Council 
The report of the Council for the year. The total is 26 firms, of which 
past year showed an increase in 18 are manufacturers of power 
membership of one over the previous presses and the other eight makers 
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of guards and other safety devices 
and equipment for presses. 


Government Departments 

The Association has been in con- 
tact throughout the year with 
branches of Her Majesty’s Govern- 
ment including in particular the 
Board of Trade, Ministry of Supply 
now Ministry of Aviation), Ministry 
of Labour and National Service, 
Central Office of Information, etc. 

The responsibility for the British 
Power Press Industry rests with the 
Engineering Industries Division of 
the Board of Trade and the Assoc- 
iation has been in touch from time to 
time with officials of that Depart- 
ment on such matters as the importa- 
tion of foreign presses, the European 
Common Market, Agreement on 
lariffs and Trade, etc. 

The Association has maintained 
contact throughout the Session with 
the Ministry of Labour and National 
Service on matters concerned with 
safety in the operation of power 
presses and comments were sub- 
mitted by Member-firms on a draft 
Report on methods of control of 
friction clutch-operated presses. 

The Council has continued to 
watch the interests of Member-firms 
through the Association’s repre- 
sentation on the Joint Standing 
Committee of the Ministry of 
Labour and National Service. 

Continued in page 151 


B.P.P.M.A. members at the works of Turner Bros. (Birmingham) Ltd. (left to right) D. Fellows and R. Eagle (Turner 
Bros.) ; W. A. Blake (B.H.P. Machine Tool Co. Ltd.) ; E. F. Turner (Chairman and Managing Director, Turner Bros.) ; 
J. D. Udal (F. P. Udal Ltd.); ¥. H. Price (Price Machine Guards Ltd. 
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Exhibition 

Following the success of the 
Gauge and Tool Exhibition which 
was held for the first time at Olympia 
in May, 1958, an agreement has now 
been signed for hire of the National 
Hall for the next exhibition in 
October, 1962. 

Provisional indications of the 
amount of space likely to be required 
were invited from the members of 
the Gauge and Too] Makers’ Assoc- 
iation and British Power Press 
Manufacturers’ Association, and out 
of a total of 54,950 sq. ft. (as com- 
pared with 42,000 in 1958) which 
has been tentatively reserved, an 
amount of 10,700 sq. ft. has been 
applied for by members and assoc- 
iate-members of the B.P.P.M.A., 
and the title of the exhibition has 
been expanded from “ The Gauge 
and Tool Exhibition” to “ The 
Gauge and Tool and Power Press 
Exhibition.” 

It has also been agreed by the 
Gauge and Tool Makers’ Association 
that Mr. C. E. Rockwell, member 
of Council, shall represent the 
B.P.P.M.A. on the G.T.M.A. Ex- 
hibition and Publicity Committee. 

It is intended to invite definite 
applications for space, after which 
there will be a steady stream of 
propaganda for the exhibition both 
at home and overseas. 


Information 

During the past session, all 
members of the Association have 
continued to receive copies of the 
circulars, news bulletins, and other 
documents issued by the G.T.M.A., 
which have contained news of 
member-firms, details of manufac- 
turing capacity required and avail- 
able and topical information on 
Parliamentary, legislative, and com- 
mercial matters. Copies have also 
been sent to all members of agree- 
ments on wage rates and conditions 
of employment negotiated during 
the session between the Engineering 
and Allied Employers’ National 
Federation and the Trade Unions. 

Many hundreds of copies of the 
Seventh Edition of the G.T.M.A. 
Handbook and Buyers’ Guide Index, 
which includes the names, addresses, 
and telephone numbers of the 
members of the British Power Press 
Manufacturers’ Association, have 
continued to be issued during the 
year to actual and potential pur- 
chasers at home and overseas of 
power presses and ancillary equip- 
ment. 


NEWS 
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Several thousand copies of the 
fourth edition of the G.T.M.A. 
Export Catalogue in English, French 
and Spanish containing announce- 
ments in those three languages by 
members of the British Power Press 
Manufacturers’ Association have 
been circulated during the year 
to actual and potential buyers of 
power presses in all the principal 
markets of the world ; and enquiries 
received for power presses from at 
home and overseas have been 
regularly circulated by the Assoc- 
iation to all member-firms. 


Conferences 

In November, 1958, the Council 

of Industrial Design organized a 
Conference at the Engineering Cen- 
tre, Birmingham, at which a member 
of the Association presented a paper 
on “ Industrial Design in Heavy 
Engineering”; and in September, 
1959, the Birmingham Productivity 
Association held an all-day Con- 
ference in the College of Techno- 
logy, Gosta Green. The title of the 
latter Conference was “* Presswork ”’ 
and, for one of the group meetings 
dealing with ‘* Present Trends in the 
Design of Power Presses,” the chair 
was taken by Mr. H. D. Challen 
chairman of the Association), and 
the address was given by the vice- 
chairman of the Association, Mr. 
E. C. Seed. 

All members were advised of these 
Conferences in advance, and a 
number were duly represented at the 
discussion. 


Works Visit 

On May 27, members had been 
privileged to pay a visit to the works 
of the Coventry Gauge and Tool 
Co, Ltd., which had proved particu- 
larly interesting and the oppor- 
tunity had been taken to entertain 
the directors of that company to 
luncheon at the Hotel Leofric, 
Coventry on the same day. 


Publicity 

The Council of the Association 
records in its report its appreciation 
of the publicity given to the activi- 
ties of the Association over the past 
year, and in particular thanks were 
expressed to “ SHEET METAL IN- 
DUSTRIES,” which has continued to 
act as the official organ of the 
Association. 

The report of the Council was 
unanimously adopted. 

The business of the meeting con- 
cluded with the formal adoption of 
the accounts and balance sheet and 
the re-appointment of the auditors. 

Following the annual general 
meeting the members present were 
entertained to lunch by Mr. E. F. 
Turner, chairman and managing 
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director of Turner Bros. (Birming- 
ham) Ltd. and his co-directors. In a 
brief address of welcome to the 
B.P.P.M.A. members at the follow- 
ing luncheon, Mr. B. Whittaker, 
works director of the company, out- 
lined the company’s activities which 
fell into five divisions. The company 
had been founded in 1919 for the 
manufacture of press tools which 
had continued to be their most 
important activity. This had led 
to the building up of a precision 
machine shop and also of a large 
design staff, and in order to keep 
both these departments fully occu- 
pied the company carried out 
machining and designing for the 
manufacturing industries on a con- 
tract basis. Furthermore, in order 
to try out the wide range of tools 
which were manufactured under 
contract, it was necessary to have a 
considerable variety of power presses 
and the difficulty of obtaining these 
in the immediate post-war years 
had led the company into the manu- 
facture of power presses. The com- 
pany was therefore active in the 
fields of contract tool making, press 
and special-purpose machine manu- 
facture, production press work, con- 
tract drawing and design, and con- 
tract machining. 

Mr. Challen expressed the thanks 
of the Association to Mr. Turner and 
his colleagues for the arrangements 
which had been made for their 
reception and for the generous 
hospitality which had been extended 

During the afternoon the Assoc- 
iation members were conducted on 
an extensive tour of the works where 
they were able to see all aspects of 
the company’s activities. 


Prospects for British Steel 
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perhaps as much as 20 per cent in 
1960. Further expansion at existing 
strip mills and the construction of 
two new mills at Newport and 
Ravenscraig, work on which is being 
accelerated, will meet likely demand 
for sheet and tinplate. 

Prospects are that there will still 
be some margin of capacity in 1960 
in certain heavy steel products, 
as a result of continued slackness of 
demand from railways, coal mines 
and shipbuilders. But demand for 
other types of steel is expected to 
rise still further. 


Continued modernization and ex- 
pansion—at a cost of over £100 
million a year—will provide an 
efficient steel capacity of over 30 
million tons by 1965, a sound basis 
for competing in world markets. 
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APPOINTMENTS and 
STAFF CHANGES 


Mr. Warwick M. Dingley, sales 
director of Stanley Works (Great 
Britain) Ltd., of Sheffield, has been 
appointed in charge of a European 
organization which has been estab- 
lished to handle the marketing in 
Europe for all products manufac- 
tured by the Stanley factories in 
America, Great Britain and Ger- 
many. Mr. Dingley will have the 
title Director of Marketing——Europe; 
his headquarters will be in Zurich 
from which he will control regional 
organizations in Northern, Central 
and Southern Europe and, later, in 
the Near East. 

The European Marketing Organi- 
zation will undertake an extensive 
programme of sales promotion, 
training, advertising and market 
research and analysis. It will supple- 
ment and assist the work of Stanley 
agents in the various countries. 

The first of the marketing mana- 
gers to be appointed is Mr. E. A 
Vanderharst, who is at present 
European sales supervisor of the 
Sheffield company. Mr. Vander- 
harst will be marketing manager 
Central Europe, covering Germany, 
Austria and the Benelux countries 
and will make his home in Holland 
where he is already well known. 

* * * 


Mr. John Hay, Joint Parliamen- 
tary Secretary to the Ministry of 
Transport, has appointed Mr. 
Ernest Partridge, M.P., as _ his 
Parliamentary Private Secretary. 

. * . 

It is announced that Dr. A. M. 
Sage, Ph.D., B.Sc., development 
manager, Alloys Division, Union 
Carbide Ltd., has been elected a 
Fellow of the Institution of Metal- 
lurgists. 

John H. Histed, a graduate of 
Cambridge University, has joined 
the staff of the Development Depart- 
ment, Alloys Division of the com- 
pany. 

* . 

Associated Electrical Indus- 
tries Ltd. have appointed Stanley 
White as their chief press officer. 

Mr. White joins A.E.I. after a 
brief spell as deputy director of 


public relations at the Ministry of 
Defence. Until July he was chief 
press officer to the United Kingdom 
Atomic Energy Authority which he 
joined on its inception in 1954. 
Before this he was a press officer 
at the Ministry of Supply with special 
responsibilities for atomic energy. 
Earlier he had been press liaison 
officer with the Allied Commission 
Austria. During the war he was an 
R.A.F. Intelligence Officer. 

With the change of name 
of Metropolitan-Vickers, British 
Thomson-Houston and Siemens 
Edison Swan to Associated Elec- 
trical Industries Ltd. (with a 
geographical tag) on January 1, 
1960, A.E.I. became a trading com- 
pany with 12 product divisions. 

* * * 


Mr. D. N. Steeley has been 
appointed sales manager of standard 
industrial motors at the G.E.C. 
Engineering Works, Birmingham. 
Mr. Steeley was educated at Repton 
and joined The General Electric 
Co. Ltd. as a student apprentice in 
1949. He completed his national 
service with the Royal Navy in 
1956 and reached the rank of 
lieutenant. On his return to the 
company he was appointed an 
assistant branch engineer in London. 


. * * 


Edgar Allen and Company 
Ltd. have announced the reconstitu- 
tion of the Boards of four subsidiary 
companies in the United Kingdom. 
British ““ Rema’’ Manufacturing Co. 

Ltd., Sheffield. 

Brigadier A. Levesley, Mr. W. J. 
McBride, Mr. J. P. Lewis, Mr. 
W. G. A. Jenkins, Mr. J. Higgin- 
botham. 

Buell (1952) Ltd., London. 

Mr. W. J. McBride, Brigadier A. 
Levesley, Mr. O. Margetson, Mr. 
G. B. Tyler, Mr. M. G. Hill, Mr. 
F. A. Ross. 

7. H. Humphreys and Sons Ltd., 
Oldham, Lancashire. 

Brigadier A. Levesley, Dr. E. 
Gregory, Mr. A. Humphreys, Mr. 
G. W. Turton, Mr. F. Haigh, Mr. 
W. C. Garrison. 
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Park View Steel Works Ltd., Shef- 
field. 

Dr. E. Gregory, Mr. A. H. Baxter, 
Mr. F. Haigh, Mr. G. C. Longden, 
Mr. W. H. Everard, Mr. L. F. 
Keeley. 

Mr. F. A. Ross retains the 
secretaryship of each of these com- 
panies, with the exception of Buell 

1952) Ltd., where Mr. D. F. 
Tiplady has been appointed secre- 
tary. 

Recent appointments in Edgar 
Allen and Co. Ltd. include Mr. F. 
Haigh as deputy general sales mana- 
ger of the parent company; Mr. 
L. F. Keeley (general manager) and 
Mr. 8. E. Sherwood (deputy general 
manager) of the steel department, 
and Mr. R. Gabbertas as head of the 
operational research department. 


* * - 


Mr. John Boyd-Carpenter, Minis- 
ter of Pensions and National Insur- 
ance, has appointed Mr. Harold 
Collison to be a member of the 
National Insurance Advisory 
Committee in place of Sir Alfred 
Roberts, C.B.E., who resigned re- 
cently owing to pressure of other 
work. Mr. Collison is the general 
secretary of the National Union of 
Agricultural Workers and chairman 
of the Social Insurance and Indus- 
trial Welfare Committee of the 
T.U.C. 

* - * 

Mr. A. I. Baker, C.B.E., J.P., 
M.A., M.I.Mech.E., has been elect- 
ed president of the British Engin- 
eers’ Association. Mr. Baker is 
chairman of Baker Perkins Ltd. 

The retiring president, Sir Ed- 
ward Thompson, J.P. (chairman and 
joint managing director of John 
Thompson Ltd.) has been elected 
honorary treasurer. 


* * * 


The Hadfields Group of Com- 
panies announce that at his own 
request, Mr. T. H. Arnold, M.B.E., 
F.1.M., has relinquished his ap- 
pointments as local director and 
controller of the research depart- 
ment and also as a director of the 
subsidiary companies, Hadfields 
Steels Ltd., and Hadfields Forgings 
Ltd. 

Mr. Arnold joined the staff of the 
chemical laboratory of Hadfields 
Ltd., in 1915 and during 1920 was 
in charge of the metallographic and 
corrosion laboratories. He carried 
out much original work into the 
constitution of manganese steel, in 
particular with respect to its appli- 
cations to armour and parts of 
fighting vehicles and much of the 
background knowledge he created 
proved of outstanding value to the 
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Appointments and 
Staff Changes 
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fighting services during the second 
World War. 

He has been closely associated 
with the development of corrosion- 
and heat-resisting steels, and has 
contributed much to the Iron and 
Steel Institute, and later, the British 
Iron and Steel Research Associa- 
tion’s work on improved steels to 
resist atmospheric corrosion. 

Mr. Arnold was awarded the 
M.B.E. in the Honours List of June, 
1957, for his researches in ferrous 
metallurgy. 

Mr. L. G. Finch, B.Met., Ph.D., 
is successor to Mr. Arnold as local 
director and controller, research 
department. At the same time, Mr. 
J. A. Grainger, M.Eng., has been 
appointed deputy research con- 
troller. 

* * - 


Mr. J. P. Jessop, at present 
manager of The United Steel 
Companies (Pakistan) Ltd., has 
been appointed managing director 
of that company in succession to 
Mr. L. L. Boyd, who has become 
deputy commercial manager of Steel, 
Peech and Tozer. 

Mr. R. M. Marshall, who has 
spent several years with The United 
Steel Companies (India) Private, 
Ltd., will succeed Mr. Boyd as 
managing director of the Indian 
company. Mr. Marshall will take up 
this appointment about September 
October, 1960. In the interim 
period from mid-February, Mr. S. 
B. Wagh, director and secretary 
of the Indian company, will be 
responsible for it. 


* . . 


Mr. C. W. Clarke has been 


appointed general sales manager of 


the Surform Division of Firth 
Cleveland Tools Ltd. Mr. Clarke 
will be responsible for the organi- 
zation and control of all sales pro- 
motion and allied matters. Mr. E. 
Cragg has been appointed home 
sales manager of the division. 
* * * 


W. Canning and Co. Ltd., 
announce with regret that continued 
ill-health has made it necessary 
for Mr. H. C. Clements to resign 
from the board of directors and to 
terminate his executive position with 
the company. 

For almost 40 years Mr. Clements 
has been associated with the com- 
pany’s engineering division and has 
played an important part in its 
development. 
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Forthcoming 
Events... 


February 2 

Institute of Sheet Metal En- 
gineering (South-West Branch). 
Film Show, in the Department of 
Engineering, University of Bristol. 
7 p.m. 

Institute of Metals (South 
Wales Local Section). ‘‘ The Use 
of Welded Metal,” by D. L. Slater, 
B.Sc., G.Inst.W. in the Metal- 
lurgical Department, University Col- 
lege, Singleton Park, Swansea. 6.30 
p.m. 


February 3 

Institute of Sheet Metal En- 
gineering (North-West Branch). 
“Uses of Plastic-Coated Sheet 
Steel,” by R. G. Timms (John 
Summers and Sons Ltd.), in the 
Engineers Club, 17, Albert Square, 
Manchester. 7 p.m. 

Swansea and District Metal- 
lurgical Society. ‘* Metallurgical 
Facts and Theories,” by Dr. C. S. 
Ball, B.Met., A.I.M., at the Central 
Library, Swansea. 6.45 p.m. 


February 8 
Lincolnshire Iron and Steel 
Institute. “‘ Special Steel Produc- 
tion,” by F. C. Martin, at the North 
Lindsey Technical College, Scun- 
thorpe. 7.30 p.m. 


February 9 

Sheffield Metallurgical Assoc- 
tion. “‘ The Importance and Deter- 
mination of Trace Elements in 
Steel,” by L. Kidman (English 
Steel Corporation Ltd)., at BISRA 
Laboratories, Hoyle Street, Shef- 
field, 3. 7 p.m. 


February 10 

Institute of Sheet Meta) En- 
gineering (Midland Branch). 
In the Byng Kenrick Suite, College 
of Technology, Gosta Green, Bir- 
mingham. 6.45 p.m. 

Women’s Engineering Society. 
“Uses of New Metals,” by Pro- 
fessor Ball, in “‘ Hope House,” 45, 
Great Peter Street, Westminster, 
S.W.1. 7 p.m. 


February 11 

Society of Chemical Industry 
Corrosion Group). (Joint meet- 
ing with Liverpool Section, the 
Liverpool Metallurgical Society and 
College Scientific Society). “ Re- 
cent Research on the Corrosion and 
Protection of Iron and Steel,” by 
J. C. Hudson, at College of Tech- 
nology, Byrom Street, Liverpool. 
7.30 p.m. 


February 16 

Newport and District Metal- 
lurgical Society. “ Some Aspects 
of Gases in Metals,” by G. E 
Speight, B.Sc., F.R.1.C., F.1.M 
Richard Thomas and Baldwins 
Ltd:, Aylesbury), at the Whitehead 
Institute, Cardiff Road, Newport, 
Mon. 7 p.m. 


February 18 
Institute of Metals (Birming- 
ham Local Section). “ Metals and 
High-Speed Flight,” by Professor 
A. J. Kennedy, B.Sc., Ph.D., 
A.M.L.E.E., F.Inst.P., at the Col- 
lege of Technology, Gosta Green, 

Birmingham. 6.30 p.m. 


February 24 

Manchester Metallurgical 
Society. ‘“ The Presentation of 
Metallurgical Information,” by J. 
W. Jenkin, B.Sc., Ph.D., F.R.1.C., 
F.I1.M., in the Manchester Room, 
Central Library, Manchester. 6.30 
p.m. 

Institute of Sheet Metal En- 
gineering (Wolverhampton Sec- 
tion). Works visit to Hordern, 
Mason and Edwards Ltd. 


February 25 

North East Metallurgical Soc- 
iety. ‘‘ Copper and Copper Alloys 
in Modern Technology,” by E 
Voce, M.Sc., Ph.D., F.I.M., at 
Cleveland Scientific and Technical 
Institution, Corporation Road, Mid- 
diesbrough. 7.30 p.m. 

Society of Instrument Tech- 
nology (Chester Section). “ Auto- 
matic Control of Steel Rolling 
Mills,” by W. N. Jenkins, B.Sc. 
Eng.), A.M.I.E.E., at the English 
Speaking Union, Stanley Palace, 
Watergate Street, Chester. 7 p.m 

Society of Instrument Tech- 
nology (Grangemouth Section). 
““ Instrumentation of a Steel Strip 
Mill,” by J. Easton, in the “Ellwyn” 
Restaurant, Newlands Road, Grange- 
mouth. 7 p.m. 


February 26 
Society of Instrument Tech- 
nology (Scottish Section). “‘ In- 
strumentation of a Steel Strip 
Mill,” by J. Easton, in the Building 
Centre, Sauchichall Street, Glasgow. 
7.15 p.m. 





OBITUARY 


Mr. T. S. Goulding, an engineer 
on the design staff of John Miles 
and Partners (London) Ltd., died 
suddenly from a heart attack at 
Dublin Airport on December 19. 
He was 48 years of age and had been 
with the company since 1946. He 
leaves a widow and two children. 











The Physical Chemistry of 
Steelmaking. J. Elliott. Lon- 
don : 1959. Chapman and Hall 
for John Wiley, 37, Essex 
Street, London, W.C.2. 257 
pp. 120s. net. 


HIS volume is comprised of 

about forty papers presented 

at a conference of leading workers in 
this field sponsored by the M.I.T. 

The subjects range from the 
properties of solutes and equilibrium 
considerations in slags and metals 
to kinetics and applications to 
practical problems. 

The work will be of prime import- 
ance to researchers in plant or 
laboratory. 

Treatment of the advanced sub- 
ject matter which gives the results 
of current (1956) research, is in 
most cases necessarily formal but 
the presentation is designed to 
stimulate ideas on the way in which 
data can be applied to steelmaking 
problems. 

The practical steelmaker will be 
well advised to examine the list 
of papers presented since the sub- 
jects cover authoritatively many 
aspects of steelmaking. 

The sections on kinetics of slag- 
metal reactions and solidification 
of castings and ingots are particu- 
larly interesting in this respect. 

D.P.R 


Filler Metals for Joining. Orville 
T. Barnett. London : 1959. 
Chapman and Hall for Rein- 
hold, 37, Essex Street, London, 
W.C.2. 244 pp. 56s. net. 


HE nineteen sections into which 

this book is divided comprise an 
introduction on definitions and 
standards ; covered electrodes for 
steel (mine sections), cast iron; 
stainless steel; automatic welding 
wires for steels ; ; aluminium ; cop- 
per; nickel and its alloys; sur- 
facing ; tungsten electrodes ; brazing 
and soldering. A comprehensive 
index completes the book which is 
produced to the usual high American 
standards. No mention is made of 
fillers for magnesium, titanium, 
zirconium or the high-strength 
Nimonic alloys. 

The aim is to give the American 
fabricator rather more information 
on filler metals than can be obtained 
from current AWS/ASTM specifi- 
cations. 

The chapters on covered steel 
electrodes each deal with a specific 
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Books for Your Library 


classification and are interesting 
histories of the development of 
filler alloy types, although it is not 
always easy to identify the type of 
electrode being discussed. For 
example, in Chapter 3, it is not 
until after a page of text on their 
popularity that we find that E 6011 
electrodes are of the potassium 
bearing cellulosic type for use on 
A.C. “ where the current flows full 
and ebbs away to nothing in the 
usual 60-cycle pattern.” 

While it is evident that the 
author is expert on covered elec- 
trodes for steel, he does not succeed 
in his objective of facilitating the 
choice of electrode for a particular 
circumstance, and _ considerable 
benefits would derive from a com- 
parative table on electrode types 
and uses. The chief criticism of the 
book (apart from the grammar) is 
of its layout, which makes it more 
suitable as a textbook than as a work 
of reference. For example, factors 
influencing the choice of electrode 
are discussed in Chapter 2, which 
is ostensibly on E 6010 electrodes. 
Similarly, in Chapter 4, there is a 
lengthy discussion on E 6012 versus 
iron-powder types before we learn 
what E 6012 electrodes are and 
before iron-powder electrodes have 
themselves been discussed. 

For automatic steel welding wires 
and brazing, the author resorts to 
the doubtful practice of inventing 
his own specification numbers for 
certain commercial products, based 
on current AWS classification 
systems but without AWS approval. 


In the chapter on aluminium, 
the most popular types of filler 
rather than the correct ones for a 
given base metal are discussed. 
Little mention is made of welding 
metallurgy and such as there is 
betrays a lack of appreciation of the 
problems involved. This is not 
entirely the author’s responsibility 
for he reflects the confused state of 
official American specifications and 
codes on the subject. The chapters 
on copper and nickel would have 
been better, had more information 
been taken from the _ excellent 
appendices to the appropriate 
AWS/ASTM specifications. 

The author is to be complimented 
on the idea of attempting to bridge 
a gap in welding literature. That 
he has failed to do so is surprising 
when one considers the impressive 
list of names of experts who are said 
to have collaborated in this work. 


;. SF. 
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The Manufacture of Iron and 
Steel, Vol. Il. Steel Pro- 
duction. G. Bashforth. Lon- 
don: 1959. Chapman and 
Hall for John Wiley, 37, Essex 
Street, London, W.C.2. 390 
pp. 40s. net. 


HE revised second edition of this 

text book is up to date, 

particularly with regard to new steel- 
making processes. 

Sections on fuel, refractories and 
instruments have been omitted in 
order to accommodate this new 
material. 

A chapter has been included on 
the physical chemistry and thermo- 
dynamics of steelmaking, in which 
the author assumes that the reader 
has a basic knowledge of these 
subjects. The section is highly 
condensed but serves to illustrate 
the application of fundamental 
principles to an explanation of 
steel-making phenomena. 

This is an essentially sound book 
which is confidently recommended to 
students of the subject. One of 
its most useful features isthe care- 
fully compiled biography and list 
of references. 


D2. 


Welding Processes: Gas, Arc 
and Resistance. Welding 
Handbook, Section 2. Edited 
by Arthur L. Phillips. 1959. 
American Welding Society. 
European _ edition—Cleaver 
Hume Press Ltd., 31, Wright’s 
Lane, London, W.8. 4th edn. 
528 pp., 375 line, 60 h/t 
illustr. 72s. net. 


HE Welding Handbook pub- 

lished by the A.W.S. has been 
published as a fourth edition in five 
sections ; Section Two comprises 
chapters 21—40, a system that will 
allow subsequent chapters to be 
added without interfering with the 
numbering of following sections. 
Thirteen chapters have been taken 
up in this edition, and these are 
headed: Gas welding; pressure 
gas welding; gas welding and 
brazing equipment; carbon-elec- 
trode arc welding ; shielded metal- 
arc welding ; bare-metal arc weld- 
ing, impregnated tape metal-arc 
welding, atomic-hydrogen welding ; 
inert-gas metal-arc welding; sub- 
merged-arc welding; arc-welding 
equipment ; spot, seam and pro- 
jection welding; resistance-welding 
equipment; and standard welding 
symbols. 

The book is profusely illustrated 
with both diagrams and photo- 
graphs, and the text contains a 
definition of each of the processes 
written in admirably simple English. 

(Continued tn page 155) 
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i 
‘Industrial Films 
( 


HE performance of zinc as a 

roofing material under a wide 
range of conditions is well known, 
and its use in modern building, 
both in this country and on the 
Continent, was surveyed in the 
Zinc Development Association film 
‘Rolled Zinc in Architecture” 
which was produced last year. Sup- 
plementary films dealing with the 
technical aspect of zinc roofing have 
now been made by the Association, 
‘Roll Cap Zinc Roofing” and 
‘** Standing Seam Zinc Roofing.” 

In the first an experienced zinc 
worker and his mate, who is being 
apprenticed to the trade, show the 
full sequence of operations involved 
in laying zinc roofs on the tradi- 
tional roll cap system on both flat 
and pitched surfaces. Beginning 
with a description of the tools needed 
they go on to illustrate the flattening 
of the coiled zinc sheets and the 
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preforming operations before they 
are laid. The method of making 
and fixing capping details is ex- 
plained, and a vent pipe sleeve is 
soldered to the roof sheeting. The 
film will be of great interest to the 
growing number of operative plum- 
bers who are called upon to carry 
out zinc work from time to time as 
well as to technical colleges which 
run courses on building. 

The second film ‘* Standing Seam 
Zinc Roofing” also shows roof 
coverings being laid on both flat 
and pitched surfaces. Again the full 
sequence of operations is described 
Although this system, more common 
on the Continent than here, re- 
quires rather more skill and experi- 
ence than roll cap work, this film 
will give valuable guidance on the 
principles to be followed 

Both films are available free on 
loan, and members of the Z.D.A 
staff are always available to intro- 
duce them in any part of the coun- 
try. Both films, good examples of 
what can be achieved on a fairly 
modest budget, were made by 
Derek Knight 


ALUMINIUM TRAFFIC SIGN PANELS 


VER two-thirds of the total surface area of the traffic signs erected on the 
London-Birmingham motorway, have been made of aluminium. 

The material used for this purpose greatly reduces the ravages of sign 

vandalism, resists the effects of moisture, fumes or other corrosive factors, has 


a longer life, and requires little attention. 


The sign panels are made from British Aluminium's 11-gauge 99 per cent 


half-hard sheets, cut to size and spray-painted. 
are then applied, in many cases in Scotchlite reflective sheeting. 


Lettering, symbols and legends 
At the 


appropriate stage of manufacture the signs are stoved in low-temperature 
convection ovens to provide a hard and durable finish. 

The sign panels are attached to mild-steel angle framework and tubular 
horizontal purlins with U-bolt attachments, in turn clamped to reinforced 


concrete columns. 


This ensures that even the large signs, some of which 


are 400 sq. ft. in area, are unaffected by gale force winds. 


Hemel 


Hempstead 


A414] 
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FILM made by the Hunter 

Group of Paint Companies 
shows how the ** Scaffspray ” mach- 
ine cleans, paints and decorates 
tubular scaffolding at a fast and 
cheap rate 

The mobility of the unit is well 
demonstrated in the film which 
shows the machine actually working 
on a building site in the Greater 
London area, painting scaffolding 
in the house colour of a large con- 
tractor. 

The unit, recently demonstrated 
at the Ministry of Works Building 
Plant Exhibition, is now in scale 
production. The process uses the 
** Hunterseal ”’ anti-corrosive treat- 
ment, given to tubes as they pass 
through the machine. Loose rust 
and old paint are removed prior to 
the flow coating. 


Books for Your Library 





Continued from page 154 


The contributors are all well-known 
in the United States as experts in 
their particular field, and the book 
must be regarded as an indispensable 
and authoratitive treatise on the 
latest methods for these forms of 
welding fabrication. 


Handbook on Non-destructive 
Testing. London: 1959. Bri- 
tish Welding Research Associa- 
tion, 29, Park Crescent, 
London, W.1. 80 pp., 7s. 6d 
net. 


.W.R.A. booklet T.29/1, is the 

last in a series of three booklets 
which form the B.W.R.A.’s hand- 
book of non-destructive testing. The 
others, T.29/2 “ Photographic As- 
pects of Weld Radiography,” price 
3s. 6d., and T.29/3 “ X- and Gam- 
ma-Ray Safety Precautions,”’ price 
2s., were published in June, 1956, 
and March, 1957, respectively. 
T.29/1 replaces an earlier memo- 
randum, 1.29, published in March, 
1952. Since then, advances have 
been obtained by laborious investi- 
gations, and the results of these are 
incorporated in T.29/1. Its main 
chapter headings are: radiographic 
methods, ultrasonic and other 
acoustical methods, magnetic 
methods, penetrant methods, gas 
leak method, the proof test or 
overload test, and semi-destructive 
methods. There is a glossary of 
terms in radiography, an appendix 
showing the defects in welds re- 
vealed by various examination 
methods, and another appendix 
showing their applicability to the 
different welded joint forms. 
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New Plant and Equipment 


Thickness Grouping Machine 

‘HE ‘“ Besco” sheet thickness calibrator illustrated 
‘| in Fig. 1 is designed for the sorting of sheets up 
te 4 in. thick into respective group thicknesses. Although 
specially suitable for tinplate and light sheet metal, it will 
efficiently handle steel, brass, aluminium, plastics, card- 
board, paper, leather, etc. 

Sheets to be sorted are manually pulled through the 
hardened rollers, and the thickness is registered on the 
dial. The machine, if mounted on a small bench, can 
be made quite portable, enabling it to be moved to the 
sheets to be calibrated. Up to 1,500 sheets per hour can 
be handled in this way. 

The standard model is fitted with a plain dial and two 
adjustable gauges for sorting sheets into light, medium 
and heavy categories. Models with calibrated dials and 
suitable for handling sheets thicker than } in. can be 
supplied to special order. 

Simple to operate and easy to maintain, the machine 
is strongly constructed with a cast iron frame. The 
distance from the thicknessing rollers to back of gap 
is 123 in. Makers are F. J. Edwards Ltd., 359-361, 
Euston Road, London, N.W.1. 


Thermostat for Unit Heaters 


NEW thermostat has been introduced for use in 

factories and other large areas where unit heaters 
and forced air convectors are installed for basic heating. 
An additional control takes over in hot weather to operate 
the fans when the heating plant is shut down (Fig. 2). 

A unit heater installation can now be controlled entirely 
from the thermostat, enabling the operator to run the 
equipment automatically as with a conventional thermo- 
stat, or continuously regardless of temperature factors. 
It also allows him to stop the fans completely when the 
space will be unoccupied for considerable periods 

The new thermostat also provides a useful domestic 
service for loads up to four kilowatts. The heavy 
loading allows appliances to be installed that will heat 
the room much faster initially, without the added expense 
of installing a double-pole switch ; control for the installa- 
tion can be situated conveniently in the room 

The new features of the thermostat are based on a 
three-position manual control with a locking device to 


Fig. 2.—A thermostat control for factory heating systems 








Fig. 1. 


A thickness calibrator for sorting sheets into one of 
three categories 


prevent it being altered by unauthorized persons. The 
three positions are: automatic which brings the con- 
ventional function of the thermostat into operation ; 
on which allows the fans of unit heaters to turn even 
when the thermostat is not calling for heat, and the off 
position which shuts the plant down completely. The 
new thermostat (and a purely automatic thermostat 
also with a loading of 4 kW.) is available with or without 
a built-in thermometer. Both the thermostats are intended 
for use with low-voltage or line equipment, such as 
radiators, unit heaters, immersion heaters, cooling equip- 
ment, solenoid valves, contactors and starters. Makers 
are Honeywell Controls Ltd., Ruislip Road East, Green- 
ford, Middlesex. 


A Turret Vice 
HE Dohm-Wilson vice, recently introduced by the 
Dohm Group of Cos., 167, Victoria Street, London, 
S.W.1, has a pivoted turret jaw containing a series of 
vertical half-round and V-slots to facilitate holding 
angles, tubes and bars of various shapes and sizes. 
Horizontal work is held in a V-groove across the face 
of the turret jaw, and irregular shapes can be securely 
held without the need for clamps or jigs by the turret jaw 
adjusting itself to a multi-point contact with the work- 
piece. Two models are available, one for bench use and 
the other for machine tools. 


General Duty and Cutting Blowpipes 
HE Suffolk Iron Foundry (1920) Ltd., are marketing 
a two-in-one pack that comprises the ‘‘ Sifbronze ”’ 
general-duty blowpipe and a “ Sifbronze Demon” 
cutting blowpipe. 

In addition to the blowpipes, the case contains 10 
welding nozzles for use with the general duty model and 
three cutting nozzles for the cutting blowpipe. 

_ Demon cutting nozzles are made in seven sizes, ranging 
from 7 in. to ¢ in. and the two-in-one pack contains any 
three sizes to a user’s requirements. 

Continued in page 158 
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150 ton High Speed Screw Press 


WE ALSO MAKE 

Double Action type Drawing Presses 
Open-fronted Presses 

Double sided Presses 

Single and Double Crank Presses 

All types of Automatic Feed Presses 
Minting machinery 

Cartridge machinery 


TAYLOR & CHALLEN LTD siemsvcvan 1 
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Tapping Attachment With a Friction Clutch 


LLUSTRATED in Fig. 3, the Herbert “‘ Saftap” 
safety tapper attachment is made in two sizes: 

the smallest with tap holes from 2 B.A. and the largest 
will tap holes up to 1} in. B.S.W. They can be used 
either on drilling machines or lathes having a reverse 
to the spindle, and can be supplied with either straight 
or morse taper shanks. 

A set of collets supplied is suitable for most standard 
hand taps, within the range of the tapper ; non-standard 
collets are available, if required. 

The drive is transmitted through a multi-plate friction 
clutch. The main spindle of the tapper, which carries 
the collet chuck, runs in needle-roller bearings. The 
tension on the clutch plates on the No. 2 size is applied 
by a rectangular-section coil spring which encircles the 
main spindle of the tapper. On the largest size—the 
No. 3—the tension on the clutch plates is applied by 
Belville washers. 

Pressure on the clutch plates can be adjusted by screwing 
or unscrewing a knurled ring on the body of the Saftap, 
to produce slip under any predetermined cutting load 
which will vary according to the size of the tap. The 
body is graduated so that resetting can be done instantly. 

The tap is located, from its shank diameter, in a 
patent spring collet to keep it in line with the axis of the 
machine spindle. The tap is prevented from rotating 
in the collet by locating the driving square of the tap 
in a broached square hole. The collet is then fitted into 
the chuck which has a driving peg to engage and drive 
the tap. A locking nut on the front of the chuck retains 
the collet and locks the tap in position. 

The endwise movement of the spring-loaded collet 
chuck permits the tap to follow its own pitch when 
tapping to prevent stripping or thinning the cut threads ; 
the inherent accuracy of the taps used is reproduced. 
Herbert ground-thread taps conform to the require- 
ments of B.S.I. Specifications, Zones 1, 2, 3 and 4. 

When used on a drilling machine, holes can be drilled 
and tapped from the same setting by fitting a quick- 
change sleeve to the taper shank of the Saftap and a 
similar sleeve to the drill. Drill and tapping attachment 
can be quickly interchanged. 

A further size tapper, which will enable threads as 
small as 16 B.A. to be produced, is under test at the 
present time and will be available in the near future. 

Manufacturers are Alfred Herbert Lid., Coventry. 





Fig. 3 (left).—Suitable for etther 
lathes or drilling machine, this 
tapping attachment is one of a 
range covering from 2 BA to 


lim. BSW. 


Fig. 4 (below).—With this instru- 

ment, arcs of radu from between 

4 ft. and 240 ft. can be easil) 
produced 





<a 


Draughting Instrument for Producing Arcs 
N instrument (Fig. 4) that will calculate and produce 
accurate arcs of extensive radii from 4 ft. to 240 ft 

in a matter of seconds has been introduced by Triangle 

Products Ltd., Manchester Road, Hyde, Cheshire. 

As an example of the instrument in use, assuming 
that an arc with a radius of 221 ft. 4 in. is to be drawn, 
the draughtsman selects from the five master discs the 
disc marked 120 ft.-241 ft., which he fits to one end of 
the instrument. He then draws out the telescopic scale 
to the graduation marked 221 ft. 4 in. and locks further 
movement with a finger screw 

Placing the two discs on the radius line and positioning 
the weight-loaded pencil, the instrument is gently rolled 
forward producing a clearly drawn arc of any length, 
including a complete circle. It can be used on any 
reasonable surface from a drawing-board to a floor. 

The ‘‘Arcrola” as it is called, is of particular interest 
to most drawing offices, but more particularly to con- 
structional engineers, architects, shipbuilders, aero- 
engineers, exhibition stand and shop fitters, heating 
engineers, etc. It is precisely made with ball-bearing 
pencil holder, complete with set of five master discs 
in instrument case with instructions. 


Pneumatic Dishing Press 

NEW machine (Fig. 5) manufactured by Reed Brothers 
Engineering) Ltd., Woolwich, takes the form of 

an open-gap press, intended primarily for the production 
of dished plate ends for air receivers, road tankers, etc., 
which is capable of manipulating ends in either steel 
or alloys up to } in. thick and 8 ft. diameter. In addition, 

Continued in page 160 
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Electrical Aids in Industry 


Lighting -3 


Data Sheet No. 7 dealt with some actual 
applications of factory lighting. Further 
applications are given here. 


Drawing Offices 

It is fair to say that in no part of a factory 
is good lighting more important than in 
the drawing office. The draughtsman’s 
task is extremely exacting and unless the 
illumination is up to required standards, 
mistakes, loss of time and greater fatigue 
will result. 


The essential requirements are : 
High value of illumination 
(minimum of 30 foot-candles on the boards) 
Absence of shadows 
Absence of reflections 
One of the major problems is the 
reflection of the light sources by shiny 
tracing paper, instruments, set-squares, 
etc., and particularly by the extra-hard 
pencil leads often used. Another prob- 
lem is that caused by the shadows ahead 
of T-squares and by the variety of 
angles at which drawing boards are set. 


Fluorescent lighting is particularly 
suitable because of its comparative 
freedom from shadow, its natural colour 
and because it can be localised with 
respect to drawing boards to avoid 
reflections while at the same time giving 
enough light upward and sideways to 
satisfy the general lighting requirements 
of the office. 


A lighting solution which has been 
successfully employed for tracing is to 
light from beneath and through the 
paper which is fixed on to a translucent 
panel, thus eliminating the problems of 
shadow and reflection. 


Machine Shops 


The problems of machine-shop lighting 
vary so widely that it is impossible to lay 
down rigid rules which are applicable to 
all types of machine. Certain maxims, 
however, have proved in practice to be 
satisfactory in various trades. 
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Data Sheet NO. 9 


There is a strong case for the provi- 
sion of local lighting on many machines 
to enable the direction of light to be 
varied to suit the work, or to boost the 
illumination for fine work. 


In shops employing certain machine 
tools, particularly circular saws, the 
possibility of stroboscopic effects can be 
avoided by splitting lamps among the 
phases of a three-phase supply or by 
using twin lamp fittings with a split- 
phase circuit. 


Where safety goggles are used, extra 
illumination should be provided to com- 
pensate for the reduced light reaching 
the eyes. 


Silhouette inspection of fabrics or 
profiles can often be used to advantage 
by placing a light source behind the 
material to be inspected. 


In general, machine-shop lighting is 
essentially an empirical science, based 
largely on a combination of general and 
local lighting, which offers immense 
scope for ingenuity. 


For-further information, get in touch 
with your Electricity Board or write 
direct to the Electrical Development 
Association, 2 Savoy Hill, London, 
W.C.2. Telephone: TEMple Bar 9434 


Excellent reference books on eclec- 
tricity and productivity (8/6 each or 
9/- post free) are available—*Lighting 
in Industry’’ is an example. 


E.D.A. also have available on free 
loan in the United Kingdom a series 
of films on the industrial uses of elec- 
tricity, including one on industrial 
lighting. Ask for a catalogue. 

7932-4 
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All-British Unbreakable Mainspring 


AMUEL FOX AND CO. LTD., a subsidiary of 
The United Steel Companies Ltd., have developed 
a new stainless alloy specifically for the manufacture 
of watch and instrument springs. Known as Fortinox, 
the new alloy is already being used in the large-scale 
production of stainless unbreakable mainsprings for 
watches and precision instruments at the company’s 
Stocksbridge works, near Sheffield. Mainsprings pro- 
duced from the new material are said not to show any 
loss of power during service. These are the first un- 
breakable stainless spring alloys to be made in this country 
up till now. 


Hand Polishing Machine 


RECENT addition to the Rudkin and Riley range 

of equipment is their hand polishing machine 
(model 2006/3) (Fig. 6) which has been designed for a 
wide range of cylindrical workpieces, including wire and 
tube drawing dies, etc. 

The standard machine, which is supplied complete with 
electrics to form a neat and compact unit, is fitted with an 
adjustable handrest and aluminium chuck guard. 

Design features include large taper roller bearings, 
convenient lubricating points, and overall sturdiness to 
give long and trouble-free service. 

Chuck sizes up to 7} in. can be fitted and the speeds 
available are 2,400 and 3,150 r.p.m. (2,850-r.p.m. motor 
and 1,200 and 1,575 r.p.m. (1,425-r.p.m. motor). 

Extra equipment, which is optional, comprises electro- 
magnetic brake, low-voltage lighting, and a cast stand 

“ae es as an alternative to bench mounting. 
Fig. 5.—Pneumatic dishing pres Dimensions of the machine as illustrated are as follows : 
Length, 28 in. ; front to back, 33 in. ; height, 50 in. The 
the press is suitable for a multiplicity of general pressing weight is 420 1b. The address of the company is Rudkin 
operations. and Riley Ltd., Cyprus Road, Aylestone, Leicester. 
The dishing is performed progressively and at high 
speed using relatively low power. This, together with 
low initial (capital) outlay and tooling costs, should make 
the press especially attractive to operators engaged in 
light structural fabrication work. 
The tool derives its power from existing works air 
service main, and develops 4 tons power at 80 Ib. per sq. 
in. or 5 tons at 100 Ib. per sq. in. In the event of no 
air service being available, a self-contained air system 
can be supplied with the unit. All valves and moving 
parts are standard equipment, thus ensuring adequate 
and prompt supply of spares as and when necessary ; 
furthermore, the inherent simplicity of the pneumatic 
control system is readily understood by maintenance 
staff, ensuring the press is kept in constant service. 
Control of the press is by foot pedal, and as a repeater 
system of control is incorporated, the press ram will 
cycle so long as the pedal is kept depressed. The cycle 
time is six seconds, allowing plate manipulation time 
between each power application. A means of adjustment 
is provided for varying the stroke of the pneumatic 
cylinder. 
The main dimensions of the press are 
Gap from centre line of dishing tool to 
back of throat . + “a 4 ft 
Maximum stroke of pneumatic cylinder 12 in, 
Maximum daylight with dishing tools 
removed. . a a 20 in. 
Overall length r 6 ft. 10 in. 
Overall height of Mes 5 ft. 10 in. 
Overall width - ; 2 ft. 6 in. 





right).—Hand polishing machine 
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ELECTRO- 
HYDRAULIC 
HAM MER- 
PRESS 


This is a 400 ton Press 
with an 8: ton blow 
—the largest of a range 


from 75 tons upwards 


39 wees Ce eee STREET- ethene tay grad cao tl LA. 
Lo Cables: POWAFORGE, LONDON at 


PAUL GRANBY &CO.LTD. 


Telephone. ABBEY Telegrams: POWAFORGE owes 
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GREYHOUND > 


RFESC © 


T@ADE MARK 


SOLDER 


TINMEN’S, PLUMBERS’ 
and other qualities 
WIRE & TAPE 
(Solid or Resin Cored) 
To British Standard Specifications 


TIN: Ingot and Bar 


BATCHELOR ROBINSON & Co. Ltd. 


19 Bordesley Park Road, Birmingham, 10 


Grams: Stannum, B’ham. Phone: ViCtoria 22%1-2 | 











| Seam Welders 




















The man who can afford 
to take the risk of injury 
to workmen and get away 
with it is indeed fortunate 
and foolish ! Lost time 
through accidents is 
costly and tiresome, so 
insist on Tedson 

gloves for your work- 
men. We make gloves 
the best gloves—for 

every job in industry. 


INOUSTRIAL GLOVES 


for the man who considers his hands 


TEDSON, THORNLEY & CO. LTD. (S.M.!.) ROCHDALE, LANCS. 








© 60 kVA 39” arm seam welder 


Welds 16 gauge M.S. Sheets at 4} ft. per min. 
@ Self-contained motor drive. 
® Variable mechanical pressure. 
@ Primary tappings on transformer for wide 
range of secondary voltage. 
@ Straight and circular seam welders available, 
giving air-tight joints to stand high pressure. 
ALSO PATENT SCALING MACHINES AND SPOT WELDERS 


Write to-day for full particulars 


The WESTMINSTER ENGINEERING Co. Ltd 


(Dept. R.W.5.) 


Victoria Road, Willesden Junction, London NW10 
Tel: ELGar 7372 (2 lines) 


f 





MA ett) -MAGNETIC 
LIFTING BEAMS 
1} to 6 Tons $.W.L. 


Fer the safe handling, without sag, 
of magnetically permeable loads 
use a BERL Electro-Magnetic 
Lifting Beam. 


oe ~ ° 
British Electrical 
. . ° 

Repairs Limited 
Empire House, Charlotte St., Manchester | 
WORKS AT 

BATH. BIRMINGHAM CARDIFF, 
CHESTERFIELD, EDINBURGH, HAWICK 


GLASGOW, LONDON, MANCHESTER. 
NEWCASTLE-ON-TYNE, SWANSEA, 


Better Equipment 
for Raising Loads 





dm BERD! 
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for all 
Trades Accuracy, 


precision and 
high quality 
are assured 
by an 
engineering 
skill 

based on long 
experience. 
For reliability 
and good 
service, it will 
pay you 

to send your 
enquiries 

to 


SAMUEL NICHOLLS 
10 COMMERCIAL ST., BIRMINGHAM 1 


Telephone: MiDiand 0632 
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SPECIALITIES 


WIRE BAIL AND 
DRUM HANDLES 
(IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER 
CONTAINERS 


BRADLEY & BURCH 


WIRE COMPONENTS 


LIMITED 
65, LONDON WALL, LONDON, E.C.2 


PHONE; NAT. 7518 "GRAMS: CLAVIGER, AVE, LONDON | 
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TOGGLE BOLT 


Reg. Design 890044 
Size: 22” x 1} 
STURDY CONSTRUCTION 
yet neat in design 


We supply an extensive range of 
TOGGLE BOLTS 


PARKER (TOGGLES) LTD. 


39, Wilson Street, London, E.C.2 
Monarch 9275 








FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS 


5 mOA—-<mO OZ-S>70 


so M., RABONE LANE WORKS, SMETHWICK, 
STAFFS. 


Tel.: SMETHWICK 0939 
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SOLDER 
TINMEN’S, PLUMBERS’ 
and other qualities 


WIRE & TAPE 
(Solid or Resin Cored) 


To British Standard Specifications 


TIN: Ingot and Bar 


BATCHELOR ROBINSON & Co. Ltd. 


19 Bordesley Park Road, Birmingham, 10 


Grams: Stannum, B*ham. Phone: ViCcoria 2291-2 | 





























The man who can afford 
to take the risk of injury 
to workmen and get away 
with it is indeed fortunate 
and foolish ! Lost time 
through accidents is 
costly and tiresome, so 
insist on Tedson 

gloves for your work- 
men. We make gloves 
the best gloves—for 

every job in industry. 


INOUSTRIAL GLOVES 
for the man who considers his hands 


TEDSON, THORNLEY & CO. LTD. (S.M.I.) ROCHDALE, LANCS. 








Seam Wel ders 


60 kVA 39” arm seam welder 


Welds 16 gauge M.S. Sheets at 4} ft. per min. 
@ Self-contained motor drive. 
@ Variable mechanical pressure. 
@ Primary tappings on transformer for wide 
range of secondary voltage. 
@ Straight and circular seam welders available, 
giving air-tight joints to stand high pressure. 


ALSO PATENT SCALING MACHINES AND SPOT WELDERS 


Write to-day for full particulars 


| The WESTMINSTER ENGINEERING Co. Ltd 


(Dept. R.W-.5.) 


Victoria Road, Willesden Junction, London NW10 
Tel: ELGar 7372 (2 lines) 
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LIFTING BEAMS 
1; to 6 Tons S.W.L. 


For the safe handling, without sag, 
of magnetically permeable loads 
use a BERL Electro-Magnetic 
Lifting Beam 

British Electrical 
Repairs Limited 
Empire House, Charlotte St., Manchester | 
WORKS AT 

BATH BIRMINGHAM ARDIFF, 
CHESTERFIELD, EDINBURGH, HAWICK 


GLASGOW. LONDON, MANCHESTER. 
NE WCASTLE-ON-TYNE, SWANSEA. 
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Reg. Design 890044 
Size: 23?” 14 
STURDY CONSTRUCTION 
yet neat in design 


We supply an extensive range of 
TOGGLE BOLTS 


PARKER (TOGGLES) LTb. 
39, Wilson Street, London, E.C.2 
Monarch 9275 


10 COMMERCIAL ST., BIRMINGHAM 1 
Telephone: MiDiand 0632 
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DRUM HANDLES 
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BRADLEY & BURCH) 


WIRE COMPONENTS 
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65, LONDON WALL, LONDON, E.C.2 | 


PHONE: NAT. 7518 "GRAMS: CLAVIGER, AVE, LONDON 
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HAND & POWER PRESSES | GALVANIZING 
OF ALL TYPES & SIZES UP TO | | BATHS 
400 TONS PRESSURE | 














Size, plate 
thickness and 


Motorised. Ane, corner radius 
Geared or Ungeared. 4 , } to customers’ 
Adjustable Stroke. . a 

m is Made from 

Self-Oiling Flywheel ve | | special low 
or Sight Feed carbon, low 
Lubrication. = silicon steel, 


develons 

Safety Catch. evel ped to 
: resist attack 

Hand Guards. he Gnanding 


Automatic Feeds 
Rigid or inclinable. | Delivery as required : urgent attention given to 








b eakdou nm or der S. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. | | DORMAN LONG (s-c:) LTD 


SONIA WORKS, SALTLEY, BIRMINGHAM & MIDDLESBROUGH AND LONDON 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 

















PERFORATED ME? 
| Positive safety | x 2 
simply obtained 


The P.M.G. Slide Lock 
Guard stops the ram 


instantly if the hand is 











in danger. 














Specially designed for 














hand and foot presses. 


| 
| 
| 
| 
| 
| 
| 
| 
Vv 


Send for leaflet No. 14. 





PRICE MACHINE | 
GUARDS LTD. | 


POWKE LANE, OLD HILL, STAFFS. | 
Tel. : Cradley Heath 66423 ‘Grams: ‘PRIGARD* Cradley Heath | HAYLE, CORNWALL Tei. Hayle 
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Mee acini 
ALL SECTIONS & SIZES ® GENERAL SHEET 
yacr Sy METAL COMPANY 


FROM (BURY) LIMITED 
2 
Prompt and Efficient Service \\ PARSONS LANE, BURY, 


Y LANCS- 
Phone: BURY 691 





THE DUPLEX 
seur reeonG || ODDIE FASTENERS 
SHEAR 
bie By 


The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE-—SELF LOCKING 


: Made in a variety of types and sizes. Special 
For cutting fasteners to suit customers requirements 
straight line Used on quickly detachable panels, inspection 
and curves in | doors, access covers, machine guards, panel 
ms sheets covers, fairings, box lids, etc. 


up to 7 s.w.g. 
P For full details and literature apply to: 


FOR DETAILS WRITE TO:— 


DUPLEX ELECTRIC TOOLS LTD. | | ODDIE BRADBURY & CULL LTD. 
HIGH STREET, PURLEY, SURREY SOUTHAMPTON 
Phone: UPLANDS 3731 and 8621 | Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 
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THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 
IN ALL METALS 


All enquiries promptly dealt with 











DEROTA 


TRANSFER PRESS 


£1,100 


Complete with electrics. Under maker's guarantee 
IMMEDIATE DELIVERY 


FREE TOOLING ADVICE 


HEADLAND WORKS LTD. 


Buckingham Place, 
Lake Road, 
Portsmouth 


Telephone : 
Ports. 20899 
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| No loose parts to lose. 


| Any quantity Ex-Stock. 





CLASSIFIED 


ADVERTISEMENTS == 
for thee MARCH issue 


should be sent to 


CLASSIFIED ADVERTISEMENT MANAGER 
** SHEET METAL INDUSTRIES ”’ 


John Adam House, 17-19, John Adam St. 
Adelphi, London, W.C.2. 


by not later than 


| 16th FEBRUARY, 1960 
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HELICAL 
CLAMPS 


BRITISH PATENT 


| A range of popular 
| sizes to suit any T slot 
| or clamping height. 


Write or phone 
for leaflet 
giving prices 

and full tech- 
nical details 


Each size adjustable for height. 


) 467 08 G58 8 MMI WELSH HARP, EDGWARE ROAD 
han) | ONDON, NW2 - GLAdstone 0033 


Also at : Birmingham — Telephone Springfield 1134/5 - Stockport — 
Telephone Stockport 5241 - Glasgow —Telephone Merrylee 2822 
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CLASSIFIED ADVERTISEMENTS 


PREPAID RATES: PLAIN TYPE (n0 blocks) Twenty words for 5/- (minimem charge) and 2d. per word in ordinary type thereafter. 
SEMI-DISPLAY (no blocks) 12/- per single colamn inch (pro rata larger spaces). 

SPRCIAL DISPLAY TYPSH (with or without blocks) 12 insertions 30/- each per single column inch, 6 insertions 35/- each per single 

column inch, single insertion, 50/- per single column inch. * BOX NUMBERS 2/- extra (including postage of replies). 











Adverti ( panied by a remittance) and REPLIES TO BOX NUMBERS should be addressed to the Classified Advertisement 
Manager, “Sheet Meta! Industries,” John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2 Telephone: TRAfalgar 6171 





AUCTION SALE MACHINERY and MATERIALS WANTED 





By Order of the Trustees of the late William 


— SELL US YOUR 
couinin’ eae SURPLUS STAINLESS STEEL 
SHEETS . PLATES - BARS - TUBES - SECTIONS - STRIPS - BLANKS -. OFFCUTS 

e top prices paid 
e offers by return or our 








| 


HENRY BUTCHER & CO. 





| 
| 


re nstructed to offer for SALE BY 
AUCTION, in LOTS, at THE WORKS, on / 


WEDNESDAY, 17th FEBRUARY, 1960 | buyer will call 
, I7t : 
AND DAY FOLLOWIN 10.30 A.M. | ° prompt collection and payment 


ween STAINLESS RECOVERIES LTD 

the Entire Stock of | DOVER ROAD . TRADING ESTATE . SLOUGH . BUCKS . Tel: SLOUGH 24622 

NEW and USED MACHINE | ———_——_______— —— 
TOOLS, ENGINEERS STORES [75/80 owen pues, "Perrin | "ANI SOND NAN 

and EQUIPMENT | ING LIMITED, DARWEN, LANCASHIRE bh. Ola. ut in. or Oh. Om che 





| ABLY GEARED, BY EVERTAUT SEAT-| PRESS BRAKE 
———————_ Mechanical or Hydraulic (Hydraulic 


preferred) 





ncluding ROSA JIG BORING MACHINE THYIN BOX Plant and Presses required 
S.8. AND S.C. AND CAPSTAN LATHES; | suitable for round and irregular cor 
VERTICAL AND HORIZONTAL MILLING | jainers manufacture.—Modern Packages Ltd GUILLOTINE 
MACHINES PILLAR AND BENCH | Phoenix Works, Uxbridge, Middlesex t. 0 in. x } in. or 8 ft. Oin. x ft in 
DRILLS; VERTICAL, HORIZONTAL AND | © 10 ft. 0 in. x § fe 
CYLINDRICAL GRINDERS; ACE TAP ot 5 geet ca ee gee a . 
SNS Ae Cenee: eee, Aide MASE | CUNAGTEE SMARS, 4 6 ft in.| ROLLERS 
- 5 », J P oF 9 ~ 
ING MACHINES: POWER HACKSAws; | UNROLLING MACHINE. 8 ft. 0 in. x 4 in. or & ft. O in, x § it 
SAW BENCHES: FELL VARIETY LATHES: | STRETCHING MACHINE with Guillotin rl0t.0m xim 
TREADLE GUILLOTINES, FOLDERS AND | _ device 
FLY PRESSES: GOLIATH LEVER AND | Heavy Duty GANG SLITTER. Top price paid for first class equipment 
ELECTRIC SHEARS: MICROTEST TAP- | 
PING ATTACHMENTS: MILLING TABLES:| Bex No. 829, ** Sheet Metal Industries,” Box No. 831, “ Sheet Metal Industries,” 
DIVIDING HEADS TOOLPOST GRIN-|_ 17-19, John Adam Street, London, W.C.2. 17-19, John Adam Street, London, W.C.2. 
DERS; VICES: SURFACE PLATES AND | 
TABLES HOOVER MOTORS VEE | 
BLOCKS TEST EQUIPMENT Benches 
Storage Racks and Bins; RAW MATERIALS | MACHINERY and MATERIALS FOR SALE 
AND CONSUMABLE STORES: OFFICE | 
FURNITURE AND EQUIPMENT | LISS 102-S Geared Automatic Com- | | HODES No 62 Double End Drum 
bination Feed Press with five die slides Flanging Machine for sale For both 
Catalogues (when ready) may be obtained of: | for sale Stacker feed, friction-dial feed.and | ends of drums at once, size up to 24 in 
Messrs. ELAND, HORE & CO.. Solicitors, | 2¥*omatic lateral feed which carries the shells | diameter x 41 in. long Motorised 380/3/50 
26, Lincoin’s Inn Fields, London, W.C.2. | ("O™ one die to another. Stroke 44 in. Centre | Air operated friction clutch.-F. J. Edwards, 
: to back 7] in. Distance bed to slides stroke | Ltd 359, Euston Road, Lendon, N.W.1, or 
and o | down adjustment up 7} in Bed 38+ in. x | 41, Water Street, Birmingham, 3 
Messrs. HENRY BUTCHER & CO.,/| 17} in. Hole in bed 25} in. x 4} in. Will 
Auctioneers, Valuers & Surveyors of Fac-| draw in depth and lift out up to If in 
tories, Plant and Equipment, 73, Chancery | Full details from F. J. Edwards, Ltd., 359, | 
Lane, London, W.C.2. Tel. HOLborm | Fusion Road, London, N.W.1, or 41, Water || “CHICAGO” PRESS BRAKES 
S411 (8 lines). Street, Birmingham, 3 Here are four modern Press Brakes for 
work nearly every $.M. Shop can use. 
No.131A. 4 ft. x 18g.— 6” throat—10 tons 
No. 1318. 4 ft 18 g.—12” throat—10 tons 
No. 265 6 ft 18 g.— 6” throat—25 tons 


LEO RAPP No. 56A 6 ft 16 g.— 6” throat—25 tons 

(STEEL) LIMITED No. 568 6 ft 16 g. for punching—25 tons 

Steel Stockholders ideal for work within rated capacity. Variable 

strokes up to 50 per minute. Foot control 
Wimborne “=~ Norwood Groen, Souths, Middx. } All steel construction. 


ne: Southall 
Reasonable prices Circular on request. 
MILD STEEL SHEETS, CR.CA., C.R.G.P., E.D.D.; PLATES; BLACK AND 
BRIGHT M/S. FLATS, BARS, SECTIONS, ALLOYS. || THE OLIVER MACHINERY CO.LTD. 


Primes and Non-Primes. Capacity for shearing and profile cutting. |] 196 DEANSGATE, MANCHESTER, 3 
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MACHINERY and MATERIALS FOR SAL E—<contd. 





KVA Siemens-Schuckert Circumferential 
Seam Welder. Capacity up to two 


60 


thicknesses 16 gauge. Recently overhauled and | 


Pratt Brothers Ltd., Warner Street 


12 


rewound 
Birmingham 





TEW Process 60 K.V.A. Side Seam Weld 
pS ing Machines for Drums for sale 
able for diameters from 8} in. to 
Depth of throat 17} in 
6 ft. per minute for two 
S.W.G. steel. Suitable for 
speed drive. Overhauled 
Ltd., 359, Euston Road, 
41, Water Street, Birmingham 


I reversing mill by 
h.p. drive 
driven roller tables. 

sheet mill by Krupp 


% in 
of 
Four 
Edwards 
N.W.1, or 


thicknesses 18 
440 /3/50 
t J 
London, 





OLLING Millis: 24 in 

Davy United with 
automatic screw-down gear, power 
24 in. x 60 in. two-higl 

Three 21 in. y 39 in 
two-high mills by Taylor and Farley with 
300 h.p. drive Drawing presses: 600 ton 
hydraulic deep drawing press, table 82 in 
60 in. 400 ton hydraulic deep drawing press 
table 77 in. x 60 in.—Reed Brothers (Engin 
cering), Ltd.,. Replant Works, Wool ! 
Industrial FE ante London S.E.18 
Woolwich 7611/ 


x 36 in 


yn 


8 x 


wi 


Tel 


TIME RECORDERS | 
RENTAL SERVICE 


TIME RECORDER SUPPLY 
& MAINTENANCE CO., LTD. 


Hop 2239 
157/169, BOROUGH HIGH ST. LONDON,S.E.1 | 
] 














STAINLESS STEEL 


for immediate delivery 


BARS TUBES 
SHEETS SECTIONS 


UMITED 
SCAPA HOUSE - PARK ROYAL ROAD 
LONDON N.W.10 
Tel: Elgor 58/1 Telex 25239 








WOVEN WIRE 


GAUZE 


1 ALL METALS An8 WieTes 


IN ROLLS OR FABRICATED 
ALL MESHES EX STOCK 


TeLePnonE Of WarTe 


w.ease 


JOSEPH NICHOLS & SON LTD 


| 


| 


Suit- | 


Welding speed about 


two-high 


| Always in Stock: 


Street 


| Buxt 


‘ TAINLESS Steel 
Ss 63 in. x 21 in., 
bowl. 250 at £4 each 
Metal Industries - oe 
London, W.( 


Y EDGWICK 
Ss 


sale 
el. W 


double drainer sink tops, 
with aperture for fitting 
Box No. 833, 
-19, John Adam Street, 





Motorised Press Brake 
apacity 6 ft. x 3/16 in. mild 
ste between side frames 41 in 
Depth of 15 in. Die space stroke down 
adjustment u 2 in 
and bed. Motor drive 
6 tons F 

Road, London 
Birmingham, 3 


for 


gap 
for 440/3/50 
Edwards, Litd., 
N.W.1, or 41, 


359, 
Water 


abdout 


Euston 





BLISS 1,000-TON POWER PRESS. Model 80} | 


sided 
speed 
drive 


action, siraight 
in. x 604 in 
h.p.. motor 
friction clutch 


Single crank single 


troke 20 bed 
strokes per mun 
mechanical 


THOS. W. WARD LTD. 
ALBION WORKS SHEFFIELD 
Phone: 26311 Ext. 371 "Grams: “ Forward” 
Remember 


s 


m 
60 


- - . Wards might have it! 


. 


‘iagara ’ 


Overcrank Guillotine, > ft 
16 in Motorised 
Rhodes Undercrank 
+ in. pulley drive 
Rhodes High Speed Gang Punch 
75 4 ft. wide 
Rumag U 


gauge 


cap x 


Guillotine, cap ft. x 


Model No 


niversal Folder, 6 ft 
Motorised 
Amba nipple header, 
Bliss No. 44 
40/50 ton 
Platen 27 in 
Bliss No late type 
Wire Straightening Machine, cap 
Taylor & Challen Power Presses, 
Motorised 
Arrow Bar Folder 
Wheeling 
and 


sed 


cap x 
cap. 4 in. Motorised 
Double Action Power 
cap., double-sided, ad) 
x 21 in. Motorised 


motorised, 


Press, 
stroke, 
8, £65 
, 


7m 
#14} and B2 


bench 36 in. x 22 in. s.w.g 
and Raising Machine, 42 
Bullivant No 


in 


~ 


on 


Stevens Swager, 
Motori 
Brook 2 h 
2,800 r.p.m 


others 


415/3 
and 


D.E 


with 


Polisher, A. 
back stand, 


50, 


5 


hodes Stagge Press, 25 ton, throat 


oe dine | 
etc 


Treadle Guillotines, 
Fly Presses, 
can supply any size of new Power Presses, 
Folders, Sheet Metal Machinery. 


Rolls 
We 
Guillotines 

etc 


Cramp Folders 


W. URQUHART, 
Plough Lane, London, $.W.17. 


WIM. 6341 








ELECTRO HYDRAULIC GUILLOTINES 
All sizes of machine from $” to 1° mild steel 
cutting capacity. Rotary blade-beam action 
with fast independent return 
ELECTRO HYDRAULIC FLANGING PRESSES 

Bulkhead Type up to 1,200 tons. 
Plateshop Type 120 to 500 tons. 
Robest all-welded construction incorporating 

the most modern developments. 

PEARSON MACHINE TOOL CO., LTD. 

w Newcastie-u 








pon-Tyne, 6 
64081 


ker, 
Tel.: Wallsend 


Sheet | 


Steel plate side frames | 
Weight | 


with | 


14] 


various 


6 ft. x 4 in 
A. Machine 
Sheffield, 1 


ENDING 
Angle 
Ltd., 


29369 


Rolls, by Rhodes, 
bending extension. I 
St. Paul's Parade, 


Tools, 


Tel 





FEYWO BLISS No. 805 8-Station Motorised 

Can Testing Machines for sale. At pre 
sent set up for 4-gallon cans 9} in. x 9} m 
x 134 in. high. Inclined feed track to testing 
chambers Air pressure test of 5 Ib. per 
in Leaky automatically rejected 
Arranged motor drive 400, 3/50 Production 
rate 18 cans per minute.—t Edwards 
Ltd., 359, Euston Road, London, N.W.1, « 
41, Water Street, Birmingham 3 
See BLISS No. 130 Double 

Motorised Presses tor 
tooled for trimming and notching body blanks 
4-gallon cans, 9} m. Kk 9} m. X 
deep Automatic feed with suction 
Pressure 30 tons. Stroke in 
between uprights 30 in. Bed 27 
Motor drive 220/440/3/S F 
| Ltd 359, Euston Road, London 
41 Water Street, Birmingham 


FOR 
Duct Fabrication 
Afterthe LOCKFORMER 
comes the CLEATFORMER 


sq cans 


J 


Sided Geared 
At present 





sale 
| for 


«4 


about 


Which makes 
two kinds of 
|Locks, the 
i*s* cleat 
'and *‘ Drive’ 
|cleat and at 
25ft. per min. 
Both cleats 
| have machine- 
|made uni- 
|formity and 
|cannot vary. 
| Both are pro- 
cessed through 
Machine by 
many sets of 
Rolls, each of 
which contri- 
| butes to the 
| finished result 


—_ a= 
| & cleat 


Send for circular and samples 
‘THE OLIVER MACHINERY 


cO., LTD. 
196, DEANSGATE, MANCHESTER, 3 








—_|MACHINERY and MATERIALS 


| FOR SALE AND WANTED 
‘PORTABLE POWER TOOLS 


N®, used, bought, sold, exchanged 
i Arthur Drysdale and Co., Litd., 58, 
| Commerce Road, Wood Green, London, 
N.22. Bowes Park 7221. 


BOOKS 


i NIN BOX Engineers and others concerned 
| with sheet metal production problems 
| should have a copy of Tin Box Manufac- 
| ture,”"” by J. W. Langton, M.B.E., B.Sc., 
M.1.Mech.B., obtainable from Canning Pub- 
lications, 14, Coleman Street, London, E.C.2, 
| price 31s. 6d. post free. (Leafiet free.) 
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SITUATIONS VACANT 








THE METAL BOX CO. | 
OF INDIA Limiteo || ENGINEERING MANAGER 


for Large Tin Box Plant 
PRODUCTION 


DEVELOPMENT ENGINEER Reckitt & Sons Limited wish to appoint a qualified and experienced 

Engineer to become within three years the overall Manager of an 
independent factory organisation employing about 900 people engaged 
in the design, printing and forming of tin boxes with facilities for other 
activities associated with the manufacture of containers, the moulding 
of plastics, etc 


Metal Box Company of India requires 
xperienced engineers for its factories at | 
itta and Bombay 
The man appointed will immediately assume responsibility for super- 
Applicants should be 30 to 40 with at least vising all the engineering activities in the factory including design and 
seven years’ experience in light engineering development, Tool Room and Machine Shop, together with associated 
preferably in the tin box trade. HN departments 


Standard an advantage Good prospects 
: The Company intends to keep abreast of new developments and is 


already committed to a programme for the improvement of processes 
and layout which it is ready to expand 


Generous salary and allowances Accommoda 
n provided Home leav Superannuation 
ne, etc 
This is an important and senior appointment in a developing company 
with considerable resources and extensive interests both in this country 
and overseas 


Jetails at interview 


Applications to S aff Division, 
The Metal Box Company Limited, Applications from men age 35-45 years, should be addressed in writing 


37, Baker Street, London, W.1, to the Personnel Director, Reckitt & Sons Limited, Dansom Lane, Hull. 
quoting reference OSE 7. 











CANADA 


Prominent nation-wide firm requires two sheet metal and plate metal 


workers for St. John’s, Newfoundland. Good prospects for the right man. 


Must be fully experienced in the working and fabricating of sheet and 
metal plate. Must be able to read blueprints, and lay out work as 


required, and able to use a cutting torch. 


Work week 45 hours—pay $1.60 to $1.80 per hour, depending on 


qualifications. 


Reasonable accommodation available. 


ipply for application form to: 


Department M.I.L. 
NATIONAL EMPLOYMENT SERVICE OF CANADA, 
61, GREEN STREET, LONDON, W.1. 
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SITUATIONS VACANT—contd. 





A man with an engineering 
having a knowledge of design, 

drawing, 
pany. Some commercial experience would be 
an advantage The successful applicant will 
work in the Market Research and Develop- 
ment office of the Company in London. His 
duties will be varied and interesting; salary 
will be according to experience and qualifica- 
tions. Applications giving brief description of 

experience, age, etc., to 


Box No. 835, ** Sheet Metal Industries,”’ 
17-19 John Adam Street, London, W.C.2. 


sketching and 


background, 


required by well known Steel Com- | 


BRITISH FEDERAL WELDER & 
MACHINE CO. LTD 
Mill Works, Dudley, Worcs., 


require the services of an 


CIRCUIT DRAUGHTSMAN 
DESIGNER. 

Minimum standard O.N.C. Electrical. Good 
| prospects open to designer with right type of 
| experience. 

Pension Scheme 
Electrical Engineer 


Castle 


| ELECTRICAL 


Staff appointment 
Reply to Ch 





POST-GRADUATE COURSE 





College of Science and Tech- 

nology Post-graduate Course in Pro- 
duction Engineering. Applications are invited 
from graduates for a one-year full-time course 
in Production Engineering leading to the 
Diploma of the Imperial College (D.1.C.) 
which will begin in October, 1960 Further 
particulars can be obtained from The Regis 
trar, Imperial College London, S.W.7 


MPERIAI 








DESIGNER- 
DRAUGHTSMAN 


Reckitt & Sons Limited have 
a vacancy at their large TIN 
BOX PLANT for a DESIGNER- 
DRAUGHTSMAN (25-35 years of 
age) with experience in the design of 
can-making or similar machinery 
and layouts for high-speed produc- 
tion lines. Many interesting prob- 
lems have to be tackled involving 
new plant installations. The posi- 
tion provides an opportunity for 
Steady progress and a good salary 
will be offered to an experienced 
applicant. 

The Company has a contributory 
pension scheme ang offers good 
conditions of employment. 
Applications should be addressed 
in writing to the Personnel Director, 
Reckitt & Sons Limited, Dansom 
Lane, Hull. 








CONTRACT WORK REQUIRED 


SHEET METAL WORK 
AND FABRICATIONS 


Up to 10g 
@ Ducting, Hoods, etc. 
@ IMMEDIATE Capacity available 
@ Keen prices. 


Ph 
KEITH BLACKMAN LTD. 
TOTtenham 4522, Ext. 263 











MILL MEAD ROAD, LONDON, N.17 


CONTRACT WORK 


REQUIRED—contd. 





= METAL SPINNING = 


Rowntree Graham & Company 
119-121 Gloucester Road - Walthamstow « London: E.17 
LARkswood 3901 
HIGH CLASS WORK TO PRECISION LIMITS 


iated with Vitreous Enamelling Wo 


Formerly assoc 


Limited 


rks (V.E.W. Led 














METAL SPINNING & 
SHEET METAL WORK 


Enquiries Invited 
ALFRED A. CORRE & CO. LTD. 


23, JACOB STREET, LONDON, S.E.i 
Telephone: Bermondsey 2858 











—— DRAKESONS—— 


(GENERAL METAL SPINNERS) LIMITED 


CAPAetTY uP TO 72° 
N LL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 
|| LONDON, S.E.S. Obey 




















pREC ISION Sheet Metal Work for the 
Radio and Electrical Trade. Chassis 
Panels, Brackets, etc Power Press capacity 
up to 100 tons. All spray and stove finishes 
A.I.D. approved The Kaymet Company, 
Kaymet Works, Sylvan Grove London 
S.E.15. Telephone NEW Cross 6644 





BENT WIRE ARTICLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 





1 


Rosre 


B. & U. ATKINSON, LTD. 
Street Works, Shipley, Yorks. 











DOMINANT WORKS - 
(opposite Boothby Road) 





METAL SPINNING OUR 


UP TO 9? ft. DIAMETER 


(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
PRESSINGS 
SHAWE METAL SPINNING WORKS 


ELTHORNE ROAD - 


DEEP DRAWN 


LONDON, N. 19 


SPECIALITY 


Telephone: ARChway 6631/4 
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CONTRACT WORK REQUIRED—cont. 





Metal and Light Constructional 


wt ET 
h Engineers require work of a genera! and | 


varied nature. Capacity available 8 ft. x 4 in 
Box No. 837, ‘Sheet Metal Industries,’’ 17-19 
John Adam Street, London, W.C.2 








Specialists 


& 

FABRICATION, WELDING AND 
X-RAY INSPECTION, PRESSINGS 
AND MACHINED PARTS 
THE TAYLOR RUSTLESS FITTINGS 


COMPANY LIMITED 
Ring Road, Lower Wortley, LEEDS 12 








STAINLESS STEEL 





VITREOUS 
ENAMELLING 


Capacity available for Sheet 
Metal Parts 


ALSO FACILITIES FOR FABRICATION 


We are noted for Prompt Service 
and Highest Quality 


JOHN KING & SON (ENAMELLERS) LTD. 
P.O. BOX NO. 4, CHESTERFIELD 


_SHEPPERD 





METAL PRODUCTIONS LTD. 
HERTFORD 

Specialists in 

SHEET METAL WORK 


Manufacturers and Welders of 
Fabricated goods in all metals. 
Medica! and Scientific Instrument components, 
Cases and fittings, etc. 

Filters and Strainers for various purposes. 
Prototype and Development work to speci- 
fication. 


Telephone: Hertford 2527 























in DIAMETER 


KHE LONDON AL WNAINIUN CO - LID. 


...are now in a position to offer spinnings up to 15’ 0” in 


diameter. May we have your enquiries for Spinnings, 


deep drawn pressings in all metals up to 500 ton Triple action 


Hydraulic, Fabrications with argon welding and X-Ray. 


Head Office and Works: 


WESTWOOD ROAD, WITTON, BIRMINGHAM 6 


Telephone: EAS¢ 156! 














Typical examples 
of our sheet meta! 
work 





For SHEET METAL WORK 


We undertake sheet metal work of every description and 
offer a service specialising in prompt and accurate work. 
Small or large quantities can be handled and our design 
department will be pleased to advise you on your 


particular problem. 


Consult— 


H. KIMBER LIMITED 


6 HIGH STREET, COLLIERS WOOD, S.W.19 
Telephone: LiBerty 7281 (4 lines) 
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COLD- 
REDUCED 


HOT- 
ROLLED 


Black or Galvanized, 
also plates up to 


1 : 
4 in. inclusive 
SHEARED TO YOUR SIZES 





H. F. SPENCER & CO. LTD., WOLVERHAMPTON 
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